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CONTROL EQUIPMENT 
AT OLDSMOBILE 


NEW PROCESS FOR 
PRODUCING STEEL 


AUTOPROMT > 


Master program tape controls machine tool. 
While the numerically controlled machine 
tool (in background) shapes a helicopter 
gear box cover, a United Aircraft Corp. pro- 
grammer studies IBM AUTOPROMT stote- 
ments describing the surfaces of the part 
Only 180 such statements in  English-like 
AUTOPROMT language were fed into an IBM 
computer, under the contro! of the AUTO- 
PROMT master program tape (foreground), 
to produce more than 8000 detailed instruc- 
tions for the tool to follow 
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controlled microstructure 
eliminates extra finishing 


High production items like these wrench sockets require 
steel of uniform chemistry, structure and hardness. SNAP- 
ON TOOLS CORPORATION specifies Aristoloy 8630. They 
report that uniform quality and predictable machinability 
mean less down-time for tool changes and the elimination 
of extra finishing operations. 


Aristoloy e/ectric furnace steels are no accident. They 
result from controlled melting of selected scrap, careful 
rolling, and precise heat treating. Bars and billets produced 
are of controlled hardness and microstructure. 


Call your local Copperweld representative for complete infor- 
mation—or write for PRODUCTS and FACILITIES CATALOG. 


“Tao” eae 


STEEL COMPANY 


ARISTOLOY STEEL DIVISION | Stee 4025 Mahoning Ave., Warren, Ohio « EXPORT: Copperweld Steel International Co., 225 Broadway, New York 7, N. Y. 
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There’s more than 
one kind of 
- Dynamatic service! 


a folks think of “‘service’’ as the help vou need when 
something goes wrong. That’s important, of course, and Dynamatic 
supplies it with competent service representatives located in 
principal cities throughout the United States and Canada. In 
addition, around-the-clock seven-days-a-week service is available 
from the factory. 


But there’s another kind of service that’s equally important—the 
service that starts even before you have purchased Dynamatic speed 
control equipment. It’s being able to sit down with your Dyna- 
matic representative, knowing that he has very likely been up 
against a problem about the same as yours before; that he has a back- 
ground gained through years of experience in this specialized field. 


Dynamatic service begins with your first inquiry, includes start-up 
supervision by factory service engineers, and follows through for 
the life of the equipment. 

















JYNAMATIC 


—_— i 

Dynamatic produces Eddy-Current 
Drives, Couplings, Brakes, and 
Dynamometers. Also Dyna-torQ 
Magnetic-Friction Clutches, Brakes, 
Clutch Brakes, and Clutch Couplings. 


Send for Illustrated Literature 


: 
DYNAMATIC DIVISION 
EATON MANUFACTURING COMPANY 
3122 FOURTEENTH AVENUE © KENOSHA, WISCONSIN 


ORIGINATORS OF EDDY-CURRENT SPEED CONTROL EQUIPMENT 
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The proof is in the pulling 


spalling and chipping — withstand heavy 


Gears and shafts of:Nickel alloy steel 
take rugged highway hauling in stride! 


Pulling a multi-deck livestock trailer up 
long grades and through twisting turns 
is a tough test of a tractor’s gears and 
shafts. On regular runs hauling 44,000- 
Ib. payloads, this Diamond T tractor’s 
Spicer transmissions takes these strains 
in stride—with gears and shafts of strong 
nickel alloy steel. 


Nickel alloy steel is used in all main- 
shafts, countershafts and gears in both 
the main and auxiliary transmissions in 
this rig. A carburizing grade of nickel 
alloy steel is specified because it com- 
bines the properties of case hardness, 


9» 


core strength and toughness. Readily 
developed in heat treatment with mini- 
mal distortion, this combination of de- 
sired properties promotes long life and 
dependable service in gears and shafts. 


Carburized to a depth of .040”-.050", 
and with a case hardness of 60-62 Rock- 
well “C”, the nickel alloy steel gears and 
shafts in this unit resist wear, fatigue, 


loads under the most rugged working 
conditions. 


Specify nickel alloy steel for gears, 
shafts, axles and other highly-stressed 
components of heavy-duty highway 
trucks. Write Inco for engineering data 
on nickel steels to help you select the 
best materials for the long haul. 


THE INTERNATIONAL aa COMPANY, INC. 
67 Wall Street 3meo, New York 5, N. Y. 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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Features @ e e 


Automotive Uses and 

Requirements of Plastics 
Today, almost 25 lb of plastics are used in 
the average automobile, compared to less 
than five pounds in 1940. Factors resulting 
in this increase are discussed in a four- 
page article. Page 35 


v 


The Pontiac Tempest Drive Line 
The long, thin torsion bar that transmits 
the drive from the Tempest engine to the 
transmission is described and illustrated. 
Page 39 


How Oliver Heat Treats Gears 
Oliver Corporation is producing a final 
drive gear, for a large tractor, from a 
single forging. Special techniques are used 
for heat treating this one-piece gear. 
Page 43 


Chrysler Imperial Assembly 


The Chrysler East Jefferson Plant has un- 
dergone extensive changes in order to han- 
dle Chrysler Imperial cars as part of the 
normal output. Page 44 


Tractor Assembly Line 
at Motec Industries, Inc. 


The tractor assembly line, set up at the 
Hopkins Works of Motec Industries, Inc., 


labor-saving acces- 
subassemblies and 
Page 46 


interesting 
handling 


has some 
sories for 
tools. 


Control Equipment of Small Size 
at Oldsmobile Plant 


After extensive testing of small size con 
trol equipment, engineers at Oldsmobile 
have installed the more compact devices on 
a number of machine tools. Page 48 


Rolling Bolster Press Line 


at Fisher Body Plant 
The Fisher Body Division of G. M. now 
has in full operation two rolling bolster 
press lines in its Hamilton, Ohio, plant. 
Page 50 


New Steelmaking Process 
A large vacuum treating unit, now in oper- 
ation at the Midland, Pa., plant of Crucible 
Steel Co. of America, removes oxygen and 
other gases, and reduces inclusions in steel. 
Page 52 


15 New Product Items and Other 


Features Such as: 
News of the Machinery Industry; Indus- 
try Statistics; and News of the Automotive 
and Aviation Industry. 


. . continued on next page 
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BENDIX HYDROVAC 
POWER BRAKES 


CHOSEN FOR MORE THAN 
6,000,000 INSTALLATIONS 


HERE’S WHY: 


1. BIGGER PAYLOAD—Because Bendix Hydrovac Power 
Brakes weigh less, they permit hauling increased pay- 
loads—up to several hundred pounds extra. 2. LOWER 
PRICE—Bendix Hydrovac Power Brakes cost less to buy— 
also less to operate, less to maintain. 3. BETTER PRO- 
TECTION—Bendix Hydrovac Power Brakes have built-in 
standby safety; manual braking in case of power failure. 


MORE BENDIX HYDROVAC VACUUM POWER 
BRAKES ARE IN USE THAN ALL OTHER MAKES 





Bendix fivis.0. South Bend, IND. 
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ij Udylite Full Automatic Rack Plating Machine photo- 
graphed on April 4, 1961, at the Chromcraft Corporation. 
First placed in operation on October 1, 1950. 64’ 4” long, 
12’ 4” wide, with a ceiling height of 15’ 1”. Racks are 
( 30” x 30” x 60” and tanks are 6’ 6” deep, 56” wide. 


me ® 


, Im tem years J 


Udylite Full Auto- 
matic plates 13 
miles of tubing 
per day for metal 
furniture leader! 


“Our Udylite Full Automatic Rack Plating Machine has more than met extremely 
heavy production schedules over the last 10-year period—without any significant 
downtime other than process change-over,” states Mr. Irwin C. Keefer, Vice 
President of the Chromcraft Corporation, St. Louis, Missouri. HJ A leader in 
the metal furniture industry, Chromcraft Corporation produces more than 500 
tables and 3,000 chairs per day. Tubular metal legs and frames are first bright 
nickel plated in a Udylite Incomparable “66” Process bath. Later they are chrome 
plated or finished with a gold aniline epoxy coating. MJ ‘“‘We selected this return-type automatic on 
the basis of successful past performance of our other Udylite equipment. The need for increased 
production with uniform high plating quality, ease of operation 
and reduced maintenance requirements were additional con- 
siderations of importance," continues Mr. Keefer. HH To find out 
how a Udylite Full Automatic, engineered to meet your specific 
plating requirements, can improve your production and profit 


DETROIT 11, 
picture, contact your local Udylite Representative, or write: MICHIGAN 
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CALENDAR _ stows ano 


MEETINGS 





Western Plant Maintenance and reppin Show, Los 
Angeles . ivbbekarts new .July 18-20 


Society of Automotive Engineers, West Coast we 
Portland, Ore. .. Pp .Aug. 14-17 


American Society of Mechanical Engineers, International 
Heat Transfer Conference, Boulder, Colo. ..Aug. 28-Sept. 1 


Combined Farm, Construction and Industrial Machinery; 
Powerplant; and Transportation Meetings. (Including 
Production Forum and eomeinatetttine Display), Mil- 
waukee , 


Instrument Society of America, Fall Instrument-Automa- 
tion Conference, Los Angeles ... oees Ser 


Society of Automotive Engineers, National Farm, Con- 
struction, and tndustrial Machinery Meeting, Mil- 
waukee . Sept. 11- 


‘ Z te - 
es 2 Society of Plastics Engineers, ‘‘Plastics for Tooling,” In- 
? ys diana Section, Indianapolis ...... ‘ ... Sept. 


Marking Device Association, Convention, Chicago Sept. 13- 

4M BRINGS HOME Non-Ferrous Founders Society, Annual Meeting, Shawnee- 
On-Delaware, Pa. bunadustcadbadadewereenes Sept. 18- 

i] 4 Stee! Founders’ Society of America, Fall Meeting, Home- 
THE BACON stead, Hot Springs, Va. ... ..Sept. 18- 


2nd. Industrial Building Exposition and Congress, New 
York ce neee Sept. 25- 


with a flawless record of dependability, American Production and Inventory Control Society, 4th 
quality and pe formance. Whether vou buy Annual National Conference and Technical Exhibit, 
Chicago 5 .. Sept. 28-29 


1.000 or 100.000 diesel or automotive engine , 
National Association of Corrosion Engineers, Western 


fans per year, you'll find Brookside large Regional Conference, Portland, Ore. .. Oct. 4-6 


enough to serve vou well small enough for American Machine Too! Distributors’ Association, Annual 
Meeting, Pittsburgh . TT TTT abeect : Oct. 4-6 
truly personal service. Constant quality checks, 
. : American Foundrymen’s Society, 9th Ohio Regional Foun- 
12 inspection points, and a rigid final inspec- dry Conference, Cincinnati ape Oct. 5-6 


tion guarantee Brookside fans’ performance Society of Automotive Engineers, National Aeronautic 

~ a Meeting, Los Angeles ee ahidalbee aad ..Oct. 9-13 

beyond your specifications. 4, 5, 6, and & blade ° ® 
. American Standards Association, 12th National Conference 

types are available, steel or aluminum, in both an Ghanaes, Ranen .* ees a 


single and double spider types, from 10 National Screw Machine Products Association, Member- 
ship Meeting, White Sulphur Springs, W. Va.....Oct. 


through 85” diameter. For real quality 
Brookside American Institute of Electrical Engineers, 1961 Machine 


with economy . onsult with 
: seis tee ee: consult wit Tools Industry Conference, Rockford, Ill. ........Oct. 


sales engineer. C: . “Dis 5-2101. : 
re “ ll collect EDison 5-210] Magnesium Association, Annual Convention, New 
1 MeCordsville. Indiana. York Oct. 


Field engineers in American Society of Lubrication Engineers, 8th Joint 
' Lubrication Conference, Chicago : Oct. 
principal areas. 
American Society of Body - saeepanede 16th Annual Tech- 
nical Convention, Detroit ncn aed ven . Oct. 


American Foundrymen’s Society, Michigan Regional Foun- 
dry Conference, Michiqan-State U. Michigan.....Oct. 


1961 National Conference on Industrial Hydraulics, “Ver- 
satility and Reliability of Fluid Power,”’ Chicago. .Oct. 


American Society for Metals, 43rd National Congress and 
Exposition, Detroit ; pwitakestans .Oct. 





Society for Nondestructive Testing, 21st National Conven- 
tion, Detroit hos , er ‘ Oct. 














American Society of Tooling and Manufacturing Engi- 
neers, Semi-Annual oe Conference, Toronto, 
Ont. ..Oct. 26- 





Metal Treating Institute, Annual Fall Meeting, Detroit. .Oct. 26- 








The Material Handling Institute, Joint Industry Annual 
Meeting, White Sulphur Springs, W. V. Oct. 29- 





American Gear Manufacturers Association, Semi-Annual 
Meeting, Chicago oes Oct. 30-Nov. 














Nationa! Metal Trades Association, 62nd Annual Conven- 
vention, New York ‘ , Oct. 31-Nov. 


McCORDSVILLE, INDIANA - TELEPHONE EDISON 5-2101 Industrial Management Society, Industrial Engineering 
MANUFACTURERS OF FANS + BLOWERS + AIR MOVING EQUIPMENT and Management Clinic .. te eeeeee Nov. 1-3 
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\ one piece... 


living hinge 


blind rivet 
assembly 


“ 


the hinge lives on and on... 
because it’s €scon polypropylene 


tion point and excellent electrical 
samples or 


Escon polypropylene defies fatigue— 
a fact demonstrated by the integral 
hinge molded into this accelerator 
pedal, which easily passes the severe 
requirements of the automotive indus- 
try. The high strength and resilience 
of Escon polypropylene permit blind 
rivet assembly for fast, economical 
mounting to the floor panel. 

Escon polypropylene parts are being 
investigated by auto makers to solve 


EXCITING 


NEW PRODUCTS THROUGH PETRO-‘ 


many difficult design problems. Glove 
compartments with “living hinges” 
molded in one piece, for example, 
promise to cut assembly costs and 
improve performance. 

Besides exceptional dynamic fatigue 
resistance, Escon polypropylene gives 
you outstanding design 
high strength, low volume cost, easy 


versatility, 


processing, chemical resistance, negli- 
gible water pick-up, high heat distor- 


HEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION 
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OF HUMBLE OIL & REFINING COMPANY 
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properties. For test 
technical assistance, write to 
Enjay, 15 West 51st Street, New 
York 19, New York. 


PLASTICS 


ore data 


a 





New Cross Trunnion Machine 


with Greater Fiexibility 


Processes remote accessory cylinders of 


different designs and different materials 



































Recent developments by Cross have resulted in 
trunnion machines that perform a variety of 
operations on families of parts with improved 
accuracy and at a higher rate of production 
than previous equipment. 

A typical application of the new design 
concept is the processing of remote accessory 
cylinders which vary in both size and material. 
Different lengths are handled by changing a few 
tools, replacing some fixture details and adjust- 
ing the feed strokes. Both modular and grey 
iron castings are processed by changing the 
speeds and feeds. 

Similar operations such as rough, semi-finish 














THE 


and finish boring; drilling; counterboring and 
chamfering are completed by spindles in the two 
main heads. Dissimilar work such as tapping, 
facing and grooving are done by four auxiliary 
heads. 

Extremely close tolerances are maintained 
through single clamping of the part, precision 
indexing of the trunnion and boring bars which 
are accurately guided in the trunnion supports. 

Future part design changes can be accom- 
modated easily because of the extreme flexibility 
of the machine. 

A Cross Sales Engineer will be glad to tell you 
more about this new trunnion machine design. 











Established 1898 


co. 


First tn Automation 


PARK GROVE STATION e 


DETROIT 5, MICHIGAN 


HAVE YOUR AUTOMATION MACHINE TOOLS 


BUILT BY Lan Salle 
FROM STANDARD BUILDING BLOCKS 


ELIMINATE duplicate engineering * AVOID premature obsolescence 
ELIMINATE pattern costs and machining time 





With ‘‘Building Blocks”’ you can add, change or eliminate operations 
at will, at the same time retaining your basic machine 


LaSalle—One of the Nations Larger machine tool builders has pioneered the 
way to a better Construction Method for all Machine Tools. 


WRITE FOR BUILDING BLOCK CATALOG NO. 1. 


La Salle machine trl, inc. 


AUTOMATION ENGINEERS e SPECIAL MACHINE TOOLS 
21535 Hoover Road Warren, Michigan 
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Readers’ opinions or requests for additional information on material appearing 


in the editorial pages of AUTOMOTIVE INDUSTRIES are invited for this 


column. 


No unsigned letters will be considered, but names will be withheld 


on request. Address Letters to the Editor, AUTOMOTIVE INDUSTRIES, 56th & 
Chestnut Sts., Philadelphia 39, Pa. 


PLAUDIT 


The cover on your magazine with 
its descriptive note is excellent. 
Your efforts to show the public, 
and industry in particular, the de- 
velopment work of the Navy is 
greatly appreciated. I join with you 
in hoping that your editorial pres- 
entation of the technical advances 
of the Navy will be a great suc- 
cess. 

Arleigh Burke 
Chief of Naval Operations 
Washington, D. C. 


Over the years, we have had an 
excellent working relationship with 
AUTOMOTIVE INDUSTRIES, and _ in 
particular, with your fine Detroit 
representative, Joe Geschelin. You 
may be sure that we will keep you 
informed of new developments in 
our plants and will be happy to co- 
operate with your representatives 
at any time. 

E. E. Braun 
General Manager 


Central Foundry Div. 
General Motors Corp. 


REPRINTS 

Very many thanks for the very 
impressive and useful “bookshelf” 
of reprints which arrived the other 
day. They will be very useful to 
us indeed and we shall classify 
them and keep them available in 
the department. 

P. F. Martinuzzi 

Professor of Mech. Eng. 


Stevens Institute of Technology 
Hoboken, N. J 


Thank you for sending the fine 
supply of reprints from your mag- 
azine. 

They are being processed in our 
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Mechanical Engineering Depart- 
ment and will be available to our 
students. 

Many of these have added sig- 
nificance to me for our alumnus, 
Joe Geschelin, has written many of 
the articles. 

Herbert F. Roemmele 
Director of Alumni Relations 
and Placement Officer 


Cooper Union 
New York, N. Y. 


COLD EXTRUSION 


I received my copy of the June 
1 AUTOMOTIVE INDUSTRIES today. 
Your cold extrusion story is very 
well done, and I think it will re- 
flect a lot of credit on our manu- 
facturing people. 
W. K. Mitchell 
Director of Public Relations 
Saginaw Steering Gear Div. 
General Motors Corp. 


BACK ISSUES 


We intend to carry out road tests 
with a Cord running in Switzer- 
land. We should like to get as much 
background material on this car as 
possible, and would like you to 
send us photostats of descriptions 
which appeared in AUTOMOTIVE IN- 
DUSTRIES of both the 1929 and 1936 
issues. We shall of course gladly 
cover all costs arising out of this 
request. 

Robert S. Braunschweig 
Editor 

Automobil Revue 
Berne, Switzerland 


@ Our file copies do not go back 
that far. Suggest you contact 
Free Library of Philadelphia, 
Logan Square, Philadelphia, 
Penna., Att: Mr. Crimmin.—Ed. 


STANDARDIZE 
ON SOUTHERN 


SPECIALIZES in 
— 


y — 
' 7S 
Standard 
Fasteners 


for METAL 


When you specify Southern fasteners, you are 
adding quality to your products and speed to 
your assembly operations. Southern Screw is 
a specialist in plated or plain USA-made stand- 
ard fasteners for the metal industry. This means 
dependable quality and reliable service with 
every order. Buying from Southern also means 
that your ‘'specials'' may be a standard stock 
item in Southern's 1,500,000,000-piece supply 
at the Statesville, North Carolina plant. 


Write for and examine Southern Screw's cur- 
rent Stock List. Then see what 15-year spe- 
cialization in making quality fasteners can mean 
to you. Address: Southern Screw Company, 
P. O. Box 1360, Statesville, North Carolina. 


Manufacturing and Main Stock 
in Statesville, North Carolina 


Warehouses: 
New York @ Chicago © Dallas © Los Angeles 


Machine Screws & Nuts © Tapping Screws 

Stove Bolts © Drive Screws © Carriage Bolts 

Continuous Threaded Studs © Hanger Bolts 
Wood Screws 


SCREW 


STATES Vie 


COMPANY 


NORTH CAROLINA 
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i) 
AMOCOOL" 
Transparent 
Coolant 


improve 
“Sy he profit 
picture 

bic ty ¢ inthis plant 


*Trademark 





BY PAUL E."PAPPY"’ STRATTON By using a soap-base grinding compound, Detroit Edge 


Tool Company was getting excessive corrosion and rust 
on work and grinding machines. Oil vapor was collecting 
on machines and on the ceiling, causing dirty working 
conditions. Most important, high wheel loading was 
causing frequent down-time for wheel dressings. 


About the Author. “Pappy” Stratton has 
been providing technical help on lubrica- 
tion and metalworking problems to cus- 
tomers in the Detroit area for nearly all of 
the twenty-five years he has been work- 
ing for the company. In addition to having this store of We worked out a test program on Amocoot Transparent 
practical experience to help him, Pappy has completed Coojant with the management. On our first test on one 
the Company's Sales Engineering School. surface grinder, feed pressure was cut substantially 
while at the same time metal removal was increased. 
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Eliminate reworking because of rust, reduce wheel loading and extend intervals between wheel dressings; 
do these and you increase profit per unit, explains Detroit Edge Tool president, Dan Ebbing, to P. E. 
“Pappy” Stratton of American Oil. Plant manager, John Yonker (right) and Sam Vineh, operator, look on. 


The cost of reworking parts to remove rust was elimi- 
nated. Time required to clean machines to get rid of the 
odor was cut in half. Less wheel loading and fewer 
wheel dressings have upped production and reduced 
costs. Our test program paid out in an improved profit 
picture. All grinding and drilling equipment has been 
converted to Amocoot Transparent Coolant. 


Would you like this kind of technical help to assist you 
in improving profits? Get it by calling the American Oil 
Company office nearest you. 


Quick facts about 
AMOCOOL? 
arent Coolant 


e Clear, transparent fluid 


e Controls corrosion on work 
and machines 


All chemical. Does not 
support bacteria growth 


Unaffected by humidity 
Fire resistant 
Odorless 





_ § This is 
AMERIGAN OIL COMPANY 


in action 
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AMERICAN OIL 
COMPANY 


910 South Michigan Avenue 
Chicago 80, Illinois 








OLD SOLVENTS NEEDN'T BE DRAINED AWAY... 


ee N 


Now... 


HOFFMAN 


RECOVERS THEM 
TO NEW SOLVENT 
SPECIFICATIONS 


at a cost of I¢ per gallon 








If the petroleum or synthetic solvents you use 
for washing and cleaning parts, tools, fixtures, 
dies, paint stripping and in production processes 
such as the manufacture of extruded plastic parts, 
rolling of aluminum foil, etc., are being dumped 
after use, money is going down the drain unneces- 
sarily. Now it is possible to reclaim contaminated 
solvents — condition them to new specifications 
with the low-cost Hoffman industrial distillation 
system. Savings in solvent can be expected to pay 
for the Hoffman equipment in a short time. 





To learn how a low-cost Hoffman vacuum dis- 
tillation system can reclaim contaminated sol- 
vents in your plant, send for Bulletin FB-101 
together with Case Study #12 on the plant that 
has regularly recovered 80,000 gallons of petro- 
leum solvent a year at a cost of 1c per gallon. 


FILTRATION DIVISION 


INDUSTRIES, INC. A SUBSIDIARY OF HOFFMAN INTERNATIONAL 


Dept. Al * Thompson Road Plant #1 * Syracuse, New York * HOward 3-0251 
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...it’s here (courtesy of Roebling) 


Another hap} ivailability (also in 


ROEBLING 
Branch Offices in Prir “2, Uk 


ys S$ { -_ 


The 





more work per tool per man hour! 


LEGU 


drills, nutrunners and 
screwdrivers 


Improved design features you have asked for — 
lighter, shorter, greater operating efficiency 





What you want in air tool performance is what Cleco engineers strive 
to design and to produce in every Cleco product. That is why every field 
report by Cleco sales representatives is carefully studied by the engi- 
neering staff at Cleco. 


The #6 line of drills, screwdrivers and nutrunners is the result of this 
tight-knit coordination between sales and engineering —an air tool you 
have requested, an air tool that will do your job more effectively. 


The #6 drill (2,000, 3,000, 5,000 and 30,000 RPM, pistol and lever 
throttle) is lighter in weight, resulting in minimum operator fatigue. 
The handle on the pistol grip is designed for maximum comfort, and 
allows the operator to exert center line pressure on the bits at all times, 
reducing bit breakage. 


The #6 rolling-impulse screwdrivers and nutrunners (1,000, 2,000, and 


® 
~ ' — 3,000 RPM pistol and lever throttle) are lighter and shorter, offer fast 
~~ — 


and easily adjustable torque setting and higher power. The #6 is also 
available with positive clutch. Also available in reversible and non- 


6RSCL - 
reversible models. 


For greater economy, shorter running period and no waste of air, Cleco 


ascHp , offers the #6 rolling-impulse screwdrivers and nutrunners with the 
os ' auto-start feature. Auto-start eliminates throttle levers and permits the 


tool to run only while on the work. 


Ask your Cleco representative about the complete features of the new 
#6 line. He will be glad to arrange a demonstration-tryout for you 


6RSCH “quality tools engineered for industrial progress” 


A | op A DIVISION OF REED ROLLER BIT COMPANY 
1. P. O. Box 2541, Houston 1, Texas, U.S.A. 


— IN CANADA: Cleco Pneumatic Tool Company of Canada, Ltd., 
AIR TOOLS 927 Millwood Road, Leaside (Toronto) Canada 
ALWAYS SPECIFY CLECO AIR TOOLS, ENGINEERED TO SATISFY YOUR MOST EXACTING REQUIREMENTS! 
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Ford Diesel Expansion 
Own Engines to Power Medium Weights 


By James Dunne, Detroit Regional Editor, 
and C. B. Campbell, News Editor 


Ford Motor Co. will shortly 
announce expansion of its Diesel 
engine truck line for 1962 and 
it is expected Ford’s own new truck 
Diesels will power the added 
models. 

Presently, Ford offers Diesels 
made by Cummins Engine Co. 
only in heavy duty models. 

Two new engines are planned 
for Ford’s medium weight trucks. 
Ford thus joins Studebaker-Pack- 
ard in the medium range Diesel 
field. 


Chevrolet to Change 


Chevrolet, which stops at the 
2%-ton limit for its Diesel, line, 
has been challenged again this 
year by Ford for the truck sales 
leadership, and is not expected to 
stand pat on its offerings for 1962. 

Reports indicate that Chevy will 
not expand its line upward past 
the 36,000 G.V.W. rating, but will 
offer a “Jimmy” Diesel in the 
present truck sizes next year. If 
true, this will be a first for Chevy, 
which has traditionally left the 
Diesel market to G.M.C.’s Truck 
and Coach Div. 
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A big factor in Ford’s push 
toward sales leadership in 1961 
has been the strong showing of 
the small Econoline models. The 
lowest price line has accounted 
for 18% of Ford’s production. 
The success of the Econoline 
van has been so great that the 
standard quarter-ton panel truck 


was dropped from production. Fig- 
ures show that the van outsold 
the full sized truck by 3 to 1. 


Chrysler Denies Change 


Chrysler, meanwhile, denies re- 
ports that medium duty 
will be equipped with Diesels. A 
change in this planning before No- 
vember is possible since Cummins, 
which also supplies big Dodges, 
has smaller truck engines available. 


Dodges 


A truck industry official sums 
the Diesel market up this way 
“Customers are crying for Diesel 
powered short-run delivery trucks, 
and very few manufacturers are 
able to supply them. I wish we 
had Diesels on all our trucks.” 





SUNBEAM RAPIER HAS LARGER ENGINE 
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Newest model is powered by larger Alpine engine, a 97.1 cu in. twin-carbure- 


tor unit that develops 80 h 
through self-adjusting clute 


at 5100. Compression ratio is 9.1 to 1. Drive is 
and four-speed manual transmission. 
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New Corrosion Test 


Development of a new test to de- 
termine the corrosion resistance of 
anodized aluminum exterior auto 
trim has been announced by Ford 
Motor Co. 

Called “Fact” (Ford Anodized 
Aluminum Test), the 
process was John 
Dykstra, Ford president, as a sig- 
nificant advance in the company’s 
program to provide increased prod- 
uct durability and quality. 


Corrosion 
described by 


Mr. Dykstra said the test was a 
rapid and practical electrochemical 
procedure to measure the corrosion 
resistance of anodized aluminum 
parts such as grilles, moldings and 


headlight housings. 


Canada Repeals Tax 

The price of new cars was cut 
by an average of $150 in a move 
to stir sales in Canada’s lagging 
auto industry. 

The move took the form of re- 
peal of a special 742 per cent lux- 
ury tax on cars which has been 
in force since World War II. 

Finance Minister Donald Flem- 
ing said the tax was a “serious” 
drag on the sale of new cars in 
Canada. He said he was confident 
abolition of the levy would send 


buvers swarming into showrooms 


and send men back to work in the 
auto plants. 

Mr. Fleming held in abeyance 
final decision on a recommenda- 
tion for a 10 per cent tariff on 
3ritish-made cars which have 
been entering Canada duty-free 
since 1932. Other foreign 
and parts have been taxed at 17% 
per cent. At the same time, duty 
has been paid on Canadian cars 
shipped to Britain. 

Another recommendation would 
have Canadian manufacturers ex- 
port auto parts in return for im- 
porting duty free an equal value 
of other automotive parts or fin- 
ished vehicles. This would fit in 
with manufacturers like General 
Motors, Ford and Chrysler which 
have global operations. 

Canada has fallen from the 
world’s second largest exporter 
of cars in the 1930’s to a position 
where she imported 33 per cent 
of cars sold in Canada last year. 


cars 


45 Million Chevrolets 


Chevrolet Div. of General Mo- 
tors Corp. has produced its 45 mil- 
lionth vehicle. It took place at the 
Framingham, Mass., plant when 
a white Impala convertible rolled 
off the assembly line. 

The first car produced by Louis 
Chevrolet in March, 1911, was a 
five-passenger touring car. 





MARINES’ GAS TURBINE AIR CUSHION VEHICLE 


A oe 
Tests are being conducted by the Marine Corps of the GEM III, called 


first gas turbine powered air-cushion vehicle. It was built by National Re- 


search Associates, Inc. 
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Earlier models used gas reciprocating engines. 


Ford Stylists Honored 


A team of Lincoln Continental 
stylists has received the nation’s 
top industrial design award from 
the Industrial Design Institute, a 
nonprofit organization whose mem- 
bership is made up of the country’s 
leading industrial designers. 

The stylists were awarded a 
bronze medallion for their develop- 
ment of the modern classic design 
of the 1961 Lincoln Continental. 
The occasion was the second in five 
years for the Continental stylists, 
who also were awarded a medal for 
their work on the 1956 Lincoln 
Premiere. 

Sharing the award were George 
W. Walker, styling advisor; Eugene 
Bordinat, director of styling; EI- 
wood P. Engel, chief advanced 
studio stylist; John Najjar and 
Don R. DeLarossa, executive styl- 
ists; and Robert M. Thomas, a de- 
sign analyst. 


. . 
Efficient Engines 

Computers have proven that au- 
tomobile engines could be made 
twice as efficient as those of today, 
the Society of Automotive Engi- 
neers was told in St. Louis. 

Murray Edson, of Esso Research 
and Engineering Co., said he had 
used computers to work out math- 
ematical formulas for such en- 
gines, employing compression 
ratios as high as 300 to one. 

But Mr. Edson said it would take 
years for technology to catch up 
with the theoretical formulae 
worked out by the computers. He 
said such an engine would require 
new fuels, new materials and rad- 
ical new designs. 
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Chrysler Changes 

Chrysler Corp. has completed 
alignment of its marketing organi- 
zation into two separate automo- 
tive sales divisions with combining 
of the Chrysler Imperial Div. and 
Plymouth Div. as the Chrysler 
Plymouth Div. 

E. C. Quinn, vice president-sales, 
announced the appointment of 
C. E. Briggs as vice president and 
general manager of the new divi- 
sion. He formerly headed the 
Chrysler Imperial Div. R. D. Arm- 
strong, formerly a member of Mr. 
Quinn’s staff, was named assistant 
division general manager. 


IW Es W/7 
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H. E. Chesebrough has been ap- 
pointed vice president and director 
of quality control. He formerly was 
general manager of the Plymouth 
Div. 


Ford to Sell Plant 


Ford Motor Co. will sell its 
former Edgewater, N. J., assembly 
plant to New York interests which 
plan to turn the property into an 
industrial park. 

The plant occupies 35 acres and 
was built in 1930 at a cost of more 
than $20 million. 





CITROEN HAS TWIN ENGINES 


—+- 


Ces as 


Citroen 2CV Sahara has a duplicate 29-hp air-cooled flat-twin in rear trunk 
of standard front drive car for cross-country driving. The two power units 
are not mechanically coupled, but independent throttles, clutches and gear- 
boxes are operated in tandem by the car’s normal controls. A release lever 
disengages the rear drive for highway motoring. 
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VW in First Place 


The Volkswagen automobile 
works became Western Germany’s 
biggest industrial giant with an- 
nouncement of record sales last 
year of 4.6 billion marks ($1.15 
billion). Volkswagen gained first 
place 13 years after it began pro- 
ducing its cars following World 
War II. 

Every second car exported from 
Germany last year was a Volks- 
wagen. In the U. S., the No. 1 ex- 
port market, where 218,065 VWs 
were sold, these sales amounted to 
44.6 per cent of the firm’s exports. 


Grapefruit Paint 


The Florida citrus 
has displayed automobile 
made from grapefruit. 

Robert W. Rutledge, executive 
director of Florida Citrus Mu- 
tual, has exhibited an automobile 
painted “grapefruit gold,” with 
paint obtained by use of citrus 
peel oil. He said a major auto- 
mobile manufacturer “definitely 
has this paint in its plans for 


1962.” 


industry 
paint 


New Renault Due 


Renault has announced it will 
make a new small car in September 
to replace its present four cylinder 
model. 

The new model will have either 
three or four cylinder engines, but 
will be larger and faster than the 
present model. The new car also will 
be a four-door sedan and will have 
its engine in front. The present 
model is rear-engined. 
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Kennedy Gets Armor-Plated Continental; 
Elevator Raises Rear Seat 10'/2 In. 


President Kennedy has received 
a new automobile complete with 
elevator, a choice of tops and a 
special radio telephone equipped 
“scrambler” to permit con- 
fidential conversations while roll- 
ing along the highway. 

The car is a navy blue custom- 
built bubble-top Lincoln Continen- 
tal limousine. It took four years 
to design it and five months to con- 
struct it in accordance with Secret 
Service specifications. 

Ford Motor Co. officials would 
not hazard a guess on the cost of 
the 21-ft, eight-passenger, armor- 
plated model because it was cus- 
tom designed and built in cooper- 
ation with Hess & Eisenhardt, of 
Cincinnati. 


with a 


Rear Seat Elevator 
An elevator under the back seat 
raises it 104% in. from normal po- 
sition to permit the President to 


be seen more easily in parades. 

It has three different tops — 
leather covered metal, a six-piece 
transparent plastic “bubble” top 
and a black fabric convertible top. 

Retractable running boards and 
foot stands for Secret Service 
agents are powered by individual 
electric motors. The new car has 
so many motors that the glove 
compartment is filled by a large 
fuse panel. 


Has 2 Compartments 


It is divided into two compart- 
ments with a power-operated, slid- 
ing glass partition separating the 
driver from the passengers. The 
passenger area includes two fold- 
ing jump seats and a back seat 
that can accommodate three per- 
sons. Both the driver and passen- 
ger compartments have two-way 
radio telephones and air condi- 
tioning. 


The rear seat can be illuminated 
with a non-glaring floodlight. 
Reading lights are in the corners 
of the metal roof. Even the flag- 
staffs on each front fender are 
illuminated by remote controlled 
floodlights. 

President Kennedy’s car is 253.7 
in. long, 57 in. high and 78.6 in. 
wide. It has a wheelbase of 156 
in. and weighs 7822 lb., 2747 lb. 
more than a 1961 Lincoln Conti- 
nental convertible. It is powered by 
a 430 cu. in. engine. 

The new model replaces the 11- 
year-old first “bubble top’ model 
used by President Truman. The 
government will pay Ford $500 a 
year for use of the new vehicle. 


More Two-Ply Tires 

Valiant and Lancer are the latest 
models to join the swing to two-ply 
tires for standard equipment. 

The two-ply tires, which are 
marketed under the two-ply, four- 
ply rating, are said to run cooler at 
turnpike speeds, ride softer, and im- 
prove the ride on rough highways. 
An average weight saving of one 
lb. per tire has been claimed for 
the two-ply which lays down 22 per 
cent more tread on the roadway. 

Other cars offering two-plys as 
standard are Chevrolet, Falcon, 
Corvair, Comet, Rambler American 
and Classic Deluxe and Buick Spe- 
cial. 


Seat Belt Warning 


An instrument panel warning 
light that flashes red when drivers 
fail to fasten their seat belts has 
been developed by Chrysler Corp. 

More car owners are expected to 
buy seat belts now that attaching 
equipment is standard on all 1962 
models. 

C. E. Briggs, general manager, 
Chrysler-Imperial Div., says the 
next problem is to get drivers to 
use the belts. The flashing warn- 
ing light is intended to irritate 
drivers until they fasten the belts. 

The system is still in the experi- 
mental stage and will not be in- 
stalled in new models now, Mr. 
Briggs said. 
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CARS 
GIVE 
UPHOLSTERY 
FABRICS 
THEIR 
TOUGHEST 


B.EGoodrich This upholstery fabric is back coated with Hycar acrylic latex supplied by B.F.Goodrich Chemical Company. 


An automobile is just about the toughest proving ground 
you can find for an upholstery fabric. That’s why the 
hidden advantages of a back coating of Hycar acrylic 
latex means so much in creating better, more durable 
fabrics. Hycar anchors the weave: it won’t distort, 
won’t ravel, no matter how many times the fabric 
is rubbed, stretched, or flexed. Seams can’t slip 
either. 

A Hycar back coating also gives the fabric lasting 
flexibility —and isn’t affected by heavy doses of sunlight, 
heat or cold. Especially easy to use, this latex doesn’t 


require compounding, is stable and colorless. The proper- 
ties that make it washfast and unaffected by dry cleaning 
solvents are built right in. 

Here’s another way Hycar helps improve a product, 
open new markets. For more facts, write Department 
MK-4, B.F.Goodrich 
Chemical Company, 
3135 Euclid Avenue, 
Cleveland 15, Ohio. In 
Canada: Kitchener, 
Ontario. 


PRODUCTS FOR 
TEXTILE 
IMPROVEMENT 


B.EGoodrich Chemical | 


a division of The B.F.Goodrich Company 
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* INTERCHANGEABLE WHEELS 

%* BROAD RANGE IN STANDARD FRAME 
* STABILIZED RUGGED BEARING 


* EXTRA DUTY SEAL 


Other Schwitzer Firsts 
# LIGHTWEIGHT DESIGN 

# NON-SHROUDED WHEELS 

* INSTANTANEOUS RESPONSE 
* COMPLETE HOT TESTING 

%* FLOATING TYPE BEARINGS 
* VIBRATION ANALYSIS 


SCHWITZER LEADS WITH os 
@ 35 Years of Supercharging Experience — ; 
@ 100,000 Units in the Field 


SCHWITZER 


ORPORATION 


INDIANAPOLIS 7, INDIANA U.S.A. 


* TURBOCHARGERS * SUPERCHARGERS « FAN BLADES + FAN DRIVES — 
* VIBRATION DAMPERS * AIR STARTING MOTORS * COUPLINGS 
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Warranty Claims Drop 


Ford, Chrysler Report Increased Savings 


Expanded quality control and 
reliability programs instituted by 
the automobile industry this year 
are paying in measureable savings. 
This is the conclusion that can 
be drawn from preliminary reports 
on the number of warranty claims 
received from 1961 car buyers. 

The all-out drive for quality 
was started last fall with intro- 
duction of a 12-000-mi or 12-month 
warranty provision. 

During the first eight months 
of the 1961 model run manufac- 
turers have experienced a de- 
crease in the percentage of war- 
ranty claims compared with the 
same 1960 model period. (Allow- 
ances were made for the difference 
in the number of cars sold in 
the two pericds.) 


Fewer Ford Claims 


A typical example of manu- 
facturers’ findings is Ford Motor 
Co.’s report that warranty claims 
on 1961 Ford products are sig- 
nificantly lower than last year. 
This in spite of the fact Ford 
has two completely redesigned 
models for 1961. 

A Chrysler spokesman reports 
essentially the same thing. War- 
ranty expense and number of 
claims have decreased over a year 
ago. “We feel,” he said, “that 
these decreases definitely reflect 
the extra efforts from our en- 
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gineering and manufacturing 
areas to provide improved product 
quality and reliability.” 

A Buick official put that di- 
vision’s findings another way. 
“Buick Motor Div., as a matter 
of policy,” he said, “has always 
offered most of the provisions 
of the new warranty. Therefore, 
formal introduction of the ex- 
tended warranty brought about 
little change in percentage of 
claims.” 

The 1962 models are expected 
to reflect to a greater degree the 


experience gained from the qual- 
ity programs. 

A Fisher Body Div. spokesman 
says “the new reliability activity 
has initiated more than 250 chang- 
es in 1962 model body structures.” 


Fisher Body Program 


“The Fisher Body reliability 
program has been organized on 
the basis that reliability must be 
designed into the automobile body 
on the drawing board and that 
it connot be manufactured or in- 
spected into the product.” 

As an illustration of how seri- 
ously quality is being pursued, 
consider the aims of one luxury 
car producer. Throughout the 
plant, a goal of 100,000 mi of 

(Turn to page 27, please) 





LATEST WORD IN COMPACTION 
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Ferguson four-drum self-propelled tamping roller does the earth-compacting 
work of three tractors and rollers. Each multi-footed drum oscillates inde- 
pendently. They operate both forward and backward. Manufactured of Ryer- 
son steel, it is made by Shovel Supply Co., Dallas, Tex. 








Compliant electrodes, developed 
to give improved surface contact 
on various materials—even with 
rough and uneven specimens - 
showed more reproducible results 
than conventional metal electrodes 
in tests described in an Army re- 
search report. 

s 6 8 

A handbook designed to provide 
research engineers and metallur- 
gists with complete data on the 
room temperature fatigue prop- 
erties of structural materials has 
been compiled by the Air Force. 

* * 7 

A special program to unify and 
accelerate research on hot gases 
has been launched by the National 
Bureau of Standards. 

* * * 

4 guide to the practical evalu- 
ation of the stress-strain curve 
and related properties in metal 
lurgical testing is presented in a 
research report. Also available are 
two other research reports on ul- 
trasonic pulses for nondestructive 
testing and a circular-patch test 
for evaluating armor crack-sus- 
ceptibility. 

.s @ 8 

Processes for producing materials 
that can be molded, formed, cast, 
rolled, or painted as a shielding 
or coating to protect gamma and 
neutron detectors from thermal- 
neutron damage have been devel- 
oped by the Air Force. 

.s «8 

A study of the changes in creep 
rupture properties of two as-ex- 
truded internally oxidized alloys as 
a function of increasing amounts 
of recrystallization has been spon- 
sored by the Air Force. Results 
of the study, which was conducted 
to shed light on recent theories 
of the strengthening mechanism 
in copper-silica and copper-alumina 
alloys are described in a research 
report. Also available is a report 
on time, temperature, pressure, and 
grain growth relationships in the 
hot pressing of fine alumina pow- 
ders for use in thermal conduc- 
tivity studies 
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The number of technical reports 
of Army, Navy and Air Force re- 
search and development available 
to the scientific and industrial pub- 
lic will be doubled in the next year 
through an extension of the co- 
operative operations of the Office 
of Technical Services of the Dept. 
of Commerce and the Armed Ser- 
vices Technical Information Agen- 
cy. 

* . * 

The use of a portable, automatic 
aspirator, devised by Soviet engi- 
neers to record quantitative fluctu- 
ations in air pollution concentra- 
tions, is discussed in one of a col- 
lection of 10 translated scientific 
papers on Russian air pollution 
research. 

* * * 

The results of a one-year study 
on nondestructive test methods for 
the evaluation of the quality and 
serviceability of brazed honeycomb 
structures are summarized in an 
Air Force research report released 
to industry and the public. 

* * * 

A study of the thermal radiation 
properties of solid materials, in- 
cluding graphite, tantalum carbide, 
and silicon carbide, at high tem- 
peratures is described in a research 
report. 

* * * 

Hot pressed-hot extruded ber- 
yllium proved uniformly stronger 
and therefore more desirable for 
design purposes than beryllium 
that was only hot pressed, accord- 
ing to an Air Force research study. 

* . . 

Two new selective bibliographies 
listing U. S. government research 
reports, translations, and other 
technical documents on the ma- 
chining, rolling, drawing and ex- 
trusion aspects of metalworking 
have been published. 

+ * . 

Simple effusion studies of the 
vaporization of rhodium, iridium, 
and osmium are described in an 
Air Force research report. Also 
available is a report on gas atmos- 
phere effects on metals. 


Douglas W. Erskine has been ap- 
pointed manager of engine engi- 
neering at the Harvey, Ill, Works 
of Allis-Chalmers Mfg. Co. 


GM Safety Record 


General Motors set an all-time 
record of industrial safety for its 
U. S. and Canadian operations in 
winning the “Award of Honor” of 
the National Safety Council for 
1960. 

A plaque marking GM’s safety 
performance was presented in De- 
troit to John F. Gordon, president 
of General Motors, by Howard 
Pyle, president of the National 
Safety Council. 

In achieving the award, 998 of 
every 1000 GM employes in the 
U. S. and Canada enjoyed a full 
year without missing work as the 
result of an on-the-job accident. 

Eleven manufacturing plants and 
two technical center staffs com- 
pleted 1960 without serious injury, 
amassing a total of almost 30 mil- 
lion hours without a lost-time acci- 
dent. 
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trouble - free performances has 
set for its products. This 
same division made a total of 
18 design, manufacturing, and as- 
sembly changes in a water pump 
alone to assure quality. 

Overall, reliability programs 
seem to benefit everyone, includ- 
ing suppliers. 

A note of caution has been ad- 
ded, however. Some auto makers 
believe that preliminary warranty 
reports cannot be taken at face 
value. They claim that most car 
buyers tend to wait until the end 
of the warranty period before 
having adjustments made. 


been 
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Vickers Conference 
Some 140 specialists attended 
the Fabrication Machinery Hy- 
draulic Conference in Detroit spon- 
sored by Vickers Inc., Div. of 
Sperry-Rand Corp. The active par- 
ticipation of 13 specialists repre- 
senting General Motors divisions; 
eight from Ford divisions and 
three from Chrysler gave the meet- 
ing added prestige. Other partici- 
pants included engineers of ma- 
chine tool, process machinery, and 
material handling manufacturers. 
Much of the proceedings were 
devoted to questions of reliability 
and maintenance and touched on 
new developments in pumps, mo- 





SPORTS MODEL ELECTRIC CAR 





The Town and Club electric car by Laher Spring & Electric Car Corp., Oak- 
land, Calif., is 98 in. long and 42 in. wide. It has four forward speeds and 
reverse and can do 20-30 mph. With top removed it can be used as sports car. 
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tors, valves, and accessories, One 
of the major developments was 
found in the new line of —40 de- 
sign solenoid valves recently mar- 
keted by Vickers. Compared with 
older models they have increased 
flow capacity and feature a new 
type of solenoid having five times 
the life of conventional solenoids. 

Among the prepared technical 
papers, one by Lloyd Kovacs of 
Waldron-Hartig Div., Midland-Ross 
Corp., dealing with blow molding 
machinery, was of special interest. 
This is the most recent technique 
in plastic molding, designed spe- 
cifically for producing bottles and 
containers of all kinds. 


Mercury's I-O Drive 

Kiekhaefer Corp., maker of Mer- 
cury outboard motors, has entered 
the I-O field with the introduction 
of a stern drive unit for marine 
inboard engines. 

Named the MerCruiser, it is a 
than most of those 
been on the market. 


bigger unit 
which have 
Designed for engines of 125 to 200 
hp, the new drive will be sold, be- 
ginning in June, to inboard engine 
builders who will offer the complete 
inboard-outboard package. 


$10 Million Order 


Marmon-Herrington Co., Ine., 
will supply Diesel com- 
ponents and parts for 1000 Grey- 
hound 11-month 
period beginning in October. 

The 275-hp V-8 
speed transmission, clutch, differ- 
ential carrier, radiator, fan and 
engine doors will be made by Mar- 
mon Herrington. F. W. Ackerman, 
Greyhound Corp. president, 
the power packs will cost $10 mil- 


engines, 


buses during an 


Diesels, four- 


said 


lion. 





Ford's New Molding Technique Produces 
Light Weight Cast Iron Cylinder Blocks 


Competition of other materials 
has spurred interest in techniques 
designed to produce light weight 
cast iron parts, particularly the 
larger parts such as the cylinder 
block and head. 

Ford Motor Co. is the first in the 
industry to reveal 
veloped by its Engine and Foundry 
Div. They are said to result in 
substantially reduced weight of 
cast iron engines. 

Their first application will be in 
the production of a new 221-cu. in. 
V-8 to be launched in a 1962 model. 
This engine is more compact and 
considerably lighter than any en- 
gine produced by Ford. 


advances de- 


Precision Molding 


What Ford has accomplished, in 
essence, is a method of making cast 
molding 
akin to the dimensional control as- 
sociated with die castings or per- 
manent mold castings. 

With the new method it becomes 
feasible to work with comparative- 
ly light wall thickness, where this 
can be tolerated, and distribute the 
where 
wall thickness is desired. 
control of the mold and cores and 
core assembly make it possible to 


iron parts by precision 


metal accurately variable 


Close 


produce castings of unusual fidel- 
ity as to configuration and dimen- 


Much of this gain 
the fact that 
possible core 


sional accuracy. 
is attributable to 
compensation for 
shifting in the mold is no longer 
necessary. 

Such progress has been achieved 
by several significant means. First 
of these is development of a sand 
core with a resin binder in place 
of the conventional baked sand 


core. 


Pre-Heated Core Boxes 


The second feature is that the 
new core mixture is blown into pre- 
heated metal core boxes and cured 
within a matter of seconds while 
confined in the heated mold. This 
too is something like one of the 
stages of shell molding. Blowing 
the core into a metal mold pro- 
duces a dense, tightly compacted 
structure which retails its form 
and dimensional stability to a 
greater degree than with conven- 
tional core making and core dry- 
ing methods. The core mixture is 
so formulated that it will collapse 
completely as the casting begins 
to cool, thus making it 
shake-out. 

The third major step is an im- 
provement in green sand molding. 
Ford is in the process of installing 
new molding equipment capable of 
increased pressure. This 


easy to 


greatly 





PIPER COLT IS "COMPACT OF THE AIR’ 


Piper Aircraft Corp. has introduced two-place Colt. It is powered by 108 hp 
0-235 Lycoming engine and cruises at 115 mph. Prices begin at $4995. 


will produce green sand molds of 
greater density and _ uniformly 
harder surfaces. Such molds not 
only are more accurate in form and 
dimensions but they will permit the 
nesting of cores with real pre- 
cision. 

The combination of resin bonded 
cores and improved molding meth- 
expected to reduce the 
weight of cast iron parts materi- 
ally while at the same time improv- 
ing the quality of the product. 
The resin-bonded cores already 
have been used to produce Falcon 
and Comet engines. 

Back of these significant de- 
velopments is the conviction at 
Ford that cast iron is the ideal ma- 
terial for cylinder blocks and 
heads. Officials site its strength 
as well as the ability of cast iron 
to absorb sound and vibration. In 
addition, the company has found 
that free graphite in the structure 
is conducive to better lubrication 
at critical points. 


ods is 


Autolite'’s Plans 


Electric Autolite Co. has an- 
nounced it will manufacture spark 
plugs at its Bay City, Mich., plant 
with production expected to begin 
by Jan. 1. 

Autolite has another spark plug 
plant at Sarnia, Ont. The Bay City 
plant is making auto and boat 
horns, head and tail lights, and 
auto name plates. 

Autolite recently sold its only 
U. S. spark plug plant to Ford 
Motor Co. as part of a $28 million 
transaction. The agreement calls 
for Autolite to produce a quantity 
of parts, including spark plugs, for 
Ford. The Bay City plant also will 
make plugs for other auto makers 
and the replacement market. 

(Turn to page 30, please) 
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Largest Air User 


It’s not widely known that gen- 
eral aviation (all civilian planes 
except commercial airliners) is the 
largest user of the nation’s air 
space. But it’s a fact. 

Last year, these planes flew 13 
million hours. That’s nearly four 
times the hours flown by the air- 
lines. 


Small Firms Aided 

General Dynamics-San Diego 
(Convair) spent a record $936 mil- 
lion with suppliers in 1960. Nearly 
one-third of it went to small busi- 
ness firms. 

S. E. G. Hillman, director of pro- 
curement and material, says his 
company has’ 16,200 suppliers 
spread over almost every state in 
the nation. 

Nearly all of the major aerospace 
companies follow a policy to as- 
sure small business firms a fair 
share of defense contracts. 

Employment figures in the aero- 
space industry give a good picture 
of its changing nature. The switch 
is from volume production to short 
production runs of highly sophisti- 
cated weapons. 

Mid-1957 was the post-World 
War II production peak. The in- 
dustry had 900,000 persons on its 
payroll. Today’s employment is 
650,000. The downward trend will 
continue. 

During the same period the num- 
ber of scientific and engineering 
help has gone up. The ratio of en- 
gineering to production workers 
will get larger. That’s because the 
industry is getting more and more 
into R & D. And it’s less and less 
a production type of operation. 


Speedy Technology 


“. . . We find that weapons are 
becoming obsolete at an increasing- 


ly rapid rate. The horse cavalry 
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lasted for hundreds of years—and 
still today has strong advocates. 
The propeller-driven bomber lasted 
for less than 50 years. 

“And recently, we had some elec- 
tronic equipment that was con- 
ceived, designed, developed, and 
tested. But it was obsolete before 
we could even get it into produc- 
tion and installed on our aircraft. 

“Experiences like this show us 
how fast technology moves today.” 
So says Lt. Gen. B. A. Schriever, 
Air Force Systems Command. 


Turbine Craft Popular 

It’s only a little more than two 
years since the first U. S.-built tur- 
bine transports entered service. 
Yet they already have the No. 1 
spot in U. S. air travel. 

Today, turbine-powered airliners 
make up only 25 per cent of all 
our transports in service. But 
they’ve chalked up more than 50 
per cent of total passenger miles. 
Reason: greater speed—more turn- 
arounds, and public acceptance. 


Revolution in 
Aerospace Industry 


The technological revolution in 
the aerospace industry marches on. 
And as it does, it blasts open new 
worlds for materials and manufac- 
turing methods. 

“Most available materials are in- 
adequate for the high-performance 
end items designed for space en- 
vironments of high temperature, 
radiation, etc.,” Courtlandt —S. 
Gross, president of Lockheed Air- 
craft, says. 

Manufacturing processes, too, 
are changing. There’s a trend to 
fewer structural joints. This means 
less welding, riveting, and bonding. 

Which techniques will get more 
and more attention? Chemical mill- 
ing, ultrasonic testing, and electri- 


cal discharge machining. 

The trend toward microminia- 
turization will certainly continue 
and grow—from ball bearings for 
gyros to molecular electronics. 

“The future will favor the com- 
pany—large or small—that’s 
abreast of technological develop- 
ments, has a strong design com- 
petence, special facilities, imagina- 
tion, and foolproof quality control,” 
says Mr. Gross. 


Missile Base Steel 


The U. S. program to build bal- 
listic missile bases will use as much 
structural steel as 26 Empire State 
Buildings. Its concrete could con- 
struct seven Pentagons. The power 
could light a city of 250,000 per- 
sons. 

U. S. scheduled airlines spend 
$1.5 million per day to inspect and 
maintain their fleets. . . . Electronic 
safety equipment on a turbojet air- 
liner is worth $900,000 — nearly 
one-fifth the total cost of the plane. 

Space and missile system re- 
search in 1962 will eat up more 
than half of the total military 
R & D budget. Commercial 
helicopter operators now do a $50 
million business per year. 

The Federal Aviation 
favors a combined government- 
aerospace industry program to de- 
velop a commercial supersonic air- 
liner. 

Manned aircraft are still the 
backbone of the nation’s forces in- 
being. ...R & D projects are now a 
prime source of business for the 
aerospace industry. In 1950, the 
Defense Dept. laid out $245 mil- 
lion for this work; in 1960, a mas- 
sive $4.2 billion. 

Export of U. S. aeronautical 
hardware during 1960 ran $1.4 bil- 
lion. That’s an 82 per cent hike 
over 1959. But the home market 
still takes 80 per cent of the output. 


Agency 
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News Features 


(Continued from page 28) 


| Design Engineers’ Show 


The Design Engineering Show 
drew 18,000 registrants to De- 
troit’s Cobo Hall. The show was run 
concurrently with the Design En- 
gineers Conference sponsored by 
the American Society of Mechanical 
Engineers. 

Called the largest industrial ex- 
position ever held in Detroit, the 
show was a $10 million exhibit of 
new ideas for new products. 

More than 15,000 products were 
displayed at 400 booths. 

The role that materials play in 
basic design was emphasized by the 
fact that over 125 exhibits featured 
metals, plastics and wood products. 

Electrical and electronic compo- 
nents indicated their growing in- 
fluence on future design with dis- 
plays at 101 booths. 

The trend toward miniaturization 
in all types of consumer products 
was reflected throughout the dis- 
plays. 

At the Design Conference, pres- 
entations were made on the sub- 
jects of auto designing, manufactur- 
ing, automatic equipment, glass and 
ceramics, high-strength steels, mo- 
tors, production, adhesives, cost 
analysis, plastics, dynamics and lu- 
brication. 


Tilt-Wing Contract 


Vertol Div. of the Boeing Co. 
has been awarded a $291,000 con- 
tract for further development of 
its Vertol 76 tilt-wing, which flies 
like an airplane and can take-off, 
land and hover like a helicopter. 

The Vertol 76 is the world’s 
first successful tilt-wing vertical 
take-off and landing (VTOL) air- 
craft. The turbine-powered craft 
has been undergoing tests since 
July, 1958, when it successfully 
completed its first transition flight. 

Under the new contract, award- 
ed by the Army through the Of- 
fice of Naval Research, the air- 
craft’s wings will be modified to 
improve stability and control dur- 
ing descent. Vertol will also up- 
rate the Vertol 76’s transmissions 
from 630 to 700 hp and conduct 
a 50-hour qualification program. 
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Stewart - Warner 
Corp., Stewart Die 
Casting Div. — Albert 
J. Booth has been 
named general mana- 
ger of the Chicago 
plant. 


Chrysler Corp., In- 
ternational Operations 
Group—trving J. Min- 
ett has been named 
group executive and 
chief operating officer. 


Dana Corp., Detroit 
Div.—Virgil R. Stump 
has been promoted to 
general manager. 


F. Burkart Mfg. Co. 
—Donald M. Tench has 
been promoted to vice 
president and general 
sales manager. 


Waukesha Motor Co. 
—A. Foster Sheller has 
been named vice presi- 
dent-manufacturing. 
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IN THE NEWS 


Dana Corp., Parish Pressed Steel 
Div.—S. L. Whitehall has been pro- 
moted to special assistant to the gen- 
eral manager. 

Ford Motor Co., Motorcraft Div.— 
James B. Dunkel, Jr., has been ap- 
pointed industrial relations manager; 
John J. Nevin has been named con- 
troller, and Thomas O. Scripps has 
been promoted to public 
manager. 

General Motors Corp., Research 
Laboratories — William F. King has 
been promoted to head the new Elec- 
tro-Mechanics Dept. and Donald E. 
Hart heads the Data Processing Dept. 

Misco Precision Casting Co. 
Charles Yaker has been appointed 
vice president-manufacturing at the 
Whitehall and Muskegon plants and 
Ajax Vartanian has been named Mus- 
kegon plant manager. 

Aluminum Co. of America—D. B. 
Wood has been promoted to manager 
of bearings development. 

Eaton Mfg. Co., Axle Div.—G. D. 
Griffin has been promoted to manager 
of the new sales engineering depart- 
ment. 

Union Carbide Plastics Co.—E. W. 
Vaill has been promoted to technical 
service consultant. 

Chrysler Corp., Airtemp Div. — 
William P. Balthrop has been pro- 
moted to president. 

Perfect Circle Corp.—Drex D. Min- 
shall has been named vice president- 
marketing. 

P. R. Mallory & Co., Inc.—Dr. F. R. 
Hensel has retired as vice president- 


relations 


engineering and has been succeeded 
by Dr. D. G. Wilson whose title is 
vice president-research and engineer- 
ing. 

Allis-Chalmers Mfg. Co., Construc- 
tion Machinery Div.—H. T. Larmore 
has been appointed assistant general 
manager. 

Midland-Ross Corp.—L. Louis Malm 
has been elected a vice president and 
appointed general manager of Indus- 
trial Rayon Co. 


Ford Motor Co.—John S. French (far 
left) has been named general manager, 
Motorcraft Div., and S. J. Gillen has been 
promoted to general manager, Hardware 
ond Accessories Div. 


General Motors Corp., Deleo-Remy 
Div.—John D. Baker has been pro- 
moted to director of reliability and 
quality control and David C. Redick 
has been named assistant chief engi- 
neer. 

Electric Autolite 
Cable Div.—R. A. 
named general manager. 

McKay Machine Co.—J. Roy Bare- 
foot has been appointed executive 
vice president and Ralph N. Leitzell 
has been named vice president and 
treasurer. 

Budd Co.—William H. Hartley has 
been promoted to manager of mar- 
ket research. 

Ford Motor Co., Motorcraft Div.— 
Edwin R. Stroh has been named gen- 
eral sales manager-automotive and 


Co., Wire and 
Olsen has been 


marine products. 
General Motors Corp., Cadillac Div. 
Fred T. Hopkins, Jr., has been pro- 
moted to assistant general sales man- 
ager. 











Necrology 
John P. Richards, 67, 


superintendent of education and 
training at General Motors’ In- 
stitute, died June 8 in Detroit. 

John F. Schanilec, 80, a pioneer 
carriage maker with the Fisher 
Body Div. of Motors 
Corp., died June 8 in Royal Oak, 
Mich. 

Guenther Brinkmann, 56, chief 
engineer of the Special Machinery 
Div. of Ex-Cell-O Corp., died June 
5 in Detroit. 

Theodore N. Purman, 77, who 
pioneered Ford Motor Co.’s first 
tool crib and was at one time in 


retired 


General 


charge of all the company’s tools, 
died June 4 in Detroit. 

Robin C. McCleary, 52, Chrys- 
ler Corp. metallurgist and past 
chairman of the American Society 
for Metals, died June 1 in Fern- 
dale, Mich. 

W. Ray Belding, 67, 
General Motors Corp. overseas 
operations executive, died May 31 
in Highland Park, Mich. 


retired 








dj 


Circle 120 on Inquiry Card for more data Automotive Inpustries, July 1, 1961 


Chock these reasons. why 
Ohio Drawn- Welded ib Your best buy 





OHIO is your most complete source for drawn-welded 
tubing—from %” to 74"’OD, from .028 to .344 wall thickness. 


OHIO has the most modern welded tube mills in operation 
today, backed up with 25 years of experience in the 
production of quality welded steel tubing. 


OHIO DRAWN-WELDED is a guaranteed product 
of Ohio Seamless Tube, SHELBY, OHIO, U. S. A., 
capital of steel tube production since 1890. 


At OHIO, welded and seamless tube production is 
integrated. The same practices, craftsmanship and facilities are 
employed to complete the processing of drawn-welded 
as we use on our seamless product, which is 
world-famous for its reliability. 


Check OHIO DRAWN-WELDED on your next tubing 
order for economy, dimensional accuracy, super finish, 
strength. You'll see why it’s the best buy. 


Representatives in principal cities. Check: THOMAS’, 
MacRAE’S, CONOVER-MAST, FRASER’S, SWEET’S FILE. 


OHIO SEAMLESS TUBE 


Division of Copperweld Steel Company > SHELBY, OHIO 


Seamless and Electric Resistance Weided Stee! Tubing * Fabricating and Forging 





How to Put 
More Men to Work 


HESE DAYS THERE IS A LOT of talking about 

how to put more men to work. A few people 

think that the way to accomplish this is to 
attack the large industrial corporations and pass 
laws of one kind or another. Such efforts may 
have an effect which is just opposite to the result 
that would be most helpful. We can not create 
more jobs by turning back the calendar to the 
days of the horse and buggy and the cottage in- 
dustries, no matter how romantic the idea may 
seem. 


MorRE PEOPLE WHO WANT to make more jobs 
ought to be invited to some of the events at 
which machines and methods which create jobs 
are demonstrated. Usually the persons invited to 
such events are restricted to editors and report- 
ers. If the demonstration i» ‘olves technical and 
engineering details, the n of such a develop- 
ment may be slow to reach the leaders of govern- 
ment and politicians who are trying to prove that 
more jobs can be created by new laws. 


RECENTLY, IN A JOINT PRESENTATION by Pratt 
& Whitney Company, Inc., International Business 
Machines Corporation and United Aircraft Cor- 
poration, a new machine known as the “Auto- 
prompt” was demonstrated in New York. Dr. 
John G. Lee of United Aircraft said that although 
the new machines could perform in an hour what 
it might take 10 men with hand calculators a 
year to accomplish, “we did not find that we could 
dispense with 10 men. On the contrary, we now 
have 100 where we had 10 before.” 


THE IDEA OF MULTIPLYING EMPLOYMENT 
rosters by 10 seems to me to be a pretty prac- 
tical way of creating new jobs. When this system 
can be demonstrated by actual examples, it is 
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most impressive. Similar results can be obtained 
in the automotive, farm equipment, bus, truck 
and tractor industries, and other mass produc- 
tion industries making parts or components for 
equipment driven by internal combustion engines 
or gas turbines. 


THE Bic THING ABOUT THE TRIPLE-SPONSORED 
IBM, P&W and United Aircraft demonstration is 
that the results of their research and develop- 
ment are available for everyone to use. The inno- 
vations do not create any monopolies for anyone. 
Thus the opportunities for multiplying jobs are 
wide open for every organization from the fed- 
eral government and the defense establishment, 
to the smallest manufacturer who can only afford 
to lease equipment. 


THE DEMONSTRATION SHOWS another vital 
benefit to the American economy. It illustrates 
how “costs per piece’”’ produced in this country 
can be cut to enable American manufacturers to 
successfully compete against the lower wage 
scale paying countries of Europe and the Far 
East. 


Wuy Not TEAR OuT THIS PAGE and add your 
comments to this editorial and send it to your 
Representative or Senator in Washington? He 
will welcome your suggestions that the way to 
move ahead economically as a nation is by using 
every modern scientific and manufacturing meth- 
od to increase output, reduce costs and improve 
quality of manufactured products. This inter- 
esting example of the “Autoprompt”’ equipment 
is typical of results that can be achieved if gov- 
ernmental policies encourage industrial progress 
rather than seeking to harass enterprise. 


Editor and Publisher 












DO HI-SPEED AIRCOMATIC WELDING ANYWHERE-$ 
with new MiGet UNIT PACKAGE! (no separate control needed) only 


Airco now gives you the simplest, lowest price gas-shielded 
metal-are welding package in the industry — 
(1) Hi-speed highly portable MIGet welding gun, with 
handy knob to adjust wire feed speed; model AH20-E. 
2) New Aircomatic MIGet CAV power source, with con- 
trol to adjust arc voltage. 
The new MIGet UNIT PACKAGE enables you to make 
numerous short-length welds at a remarkably low cost. 
You can work up to 50 feet from the power source, on any- 
thing from radar antennas to crawl-in tunnels 
You can weld mild steel with Dip Transfer using COs or 
AG25; aluminum with Spray Transfer or Dip Transfer using 
argon; stainless steel with Dip Transfer using AGI. 
The MiGet gun connects directly to the power source. It 
weighs only 2% pounds. Handles .030” and *44” aluminum 
wires, and .030”, .035” and .045” hard wires. It is rated at 
200 amperes 100% duty cycle. 
The power source, in which the “welding current takes care 
of itself,” is a single phase, DC rectifier, CAV type, rated at 


~~ 


On the west coast—Air Reduction Pacific Co., Internationally—Airco Co. Int'l., In Canada—Air Reduction Canada Ltd. e All divisions or subsidiaries of Air Reduction Co., Inc. 












or control speed of wire right at gun 2. Wire drive built into 
No plumbing—MiGet is air cooled 4. Convenient right or left 

tic 5. Highly portable—50 feet of cable and hose pro- 
6. Arc voltage control located on CAV power source. 


995 


200 amperes 60% duty cycle. Reactance for Dip Transfer is 
built in 

Here is Aircomatic-quality gas shielded metal arc welding 
at an unmatched low price of $995!* 

Airco — and only Airco — makes everything you need for any 
kind of welding. Call your nearest Airco office or Author- 
ized Airco Distributor. Look in your Classified Telephone 
Directory under “Welding Equipment and Supplies” for 
your nearest Airco representative. 


*Zone | price. Zone I! price—$1015.00 


AIR REDUCTION 
» SALES COMPANY 


A division of Air Reduction Company, Incorporated 
150 East 42nd Street, New York 17, N. Y. 
More than 700 Authorized Airco Distributors Coast to Coast 















By T. H. Risk 


and 


J. R. Forrester, Jr. 


Engineering and Research Staff 


FORD MOTOR COMPANY 
DEARBORN, MICH. 


BASIC AUTOMOTIVE MATERIALS 


METALS 


BASIC 
re a 


Aluminum 
Cadmium 
Chromium 
Copper 
Leod 
Magnesium 
Nickel 
Iron 
Steel 

Tin 
Tungsten 
FAlile 


Asbestos 
Cork 
Chemicals 
Fabrics 
Gloss 


NON-METALS Paint 


Automotive 


HE modern automobile is a 

complex machine of over 13,- 

000 parts, produced in high 
volume at low cost. Consequently, 
the material for each of these parts 
must be carefully selected to meet 
component requirements at low 
cost. An “ideal’’ part is one based 
on judicious selection of material 
and design to give proper function 
and appearance at lowest weight 
and cost. Considering the number 
of parts and the frequent changes 
in styling and engineering, it is not 
unreasonable to assume that in 
spite of tremendous engineering ef- 
forts some of the parts fall short of 
the “ideal.” 

In the competition among the 20 
or more basic automotive materials, 
the expensive ones are chosen only 
when cheaper materials cannot 
meet requirements. However, it is 
the cost of the finished part, and 
not the material cost alone, that is 
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Plastics 
Rubber 
Sealers 
“ Petroleum products 


Uses an 


Requirements of Plastics 


a major criterion for selection. The 
cost of fabrication must be added 
to the raw material cost to deter- 
mine the relative costs of finished 
parts. Since fabrication of plastics 
is usually simple and inexpensive, 
these relatively high-priced mate- 
rials can be used to a greater ex- 
tent than might be anticipated. 

The use of available plastics in 
the modern automobile is dependent 
not only on their inherent proper- 
ties but on how well they fit the 
assembly conditions established by 
adjacent materials. The basic ma- 
terials are shown in Fig. 1. They 
consist of twelve metals and eleven 
classes of non-metals. The assem- 
bly framework or pattern, however, 
is largely dictated by metal mate- 
rials—principally ferrous—which 
comprise about 75 per cent of the 
car’s weight. 

Although their position is rela- 
tively modest compared with iron 
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and steel, the use of plastics has 
increased noticeably during the past 
two decades. The automotive use 
of plastics from 1940 to 1961 with 
an extrapolation to 1965 is shown 
by the curve in Fig. 2. Today, al- 
most twenty-five pounds of plastics 
are used in the “average” car, com- 
pared with less than five pounds in 
1940. It is anticipated that about 
45 lb will be used in 1965. This 
healthy increase is the result of sev- 
eral factors, principally: the con- 
tinual introduction of new plastic 


“ 


materials; reduction in price; and 
better understanding of properties, 
methods of fabrication, and end use. 

The introduction of new mate- 
rials has been an important factor 
in contributing to the increasing 
use of these materials. In 1940, 
there were four thermosetting and 
seven thermoplastics for a total of 
11 materials in general automotive 
use. By 1950, three new thermoset- 
ting and two new thermoplastics 
were added, making the total 16. 
1950 and 
thermoplastics were added, making 
the total 22. It is noticeable that 
during the past decade, emphasis 


Between 1960, six new 


has been on the development of new 
thermoplastics rather than the ther- 
mosetting materials. Although no 
new basic thermosetting materials 
have been recently developed, there 
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has been many modifications of- 


principally fillers such as 


glass which strengthen and give di- 


fered, 


mensional stability to the finished 
piece. 

The seven thermosetting and fif- 
teen thermoplastics in general use 
today are shown in Fig. 3. Along 
with the thermosetting type, a list- 
When 


some of these fillers are combined 


ing of 10 fillers is given. 


with the basic thermosetting resin, 
a marked change in property is ob- 
tained. For example: glass, fabric, 
nylon and asbestos fillers increase 
strength and dimensional stability 
of the finished part. Here is a situ- 
ation where the development of fill- 
ers may be as important for auto- 
motive use as the development of a 
new basic material. 

Price reductions have undoubted- 
ly been a big factor in the increased 
automotive use of plastic materials 
during the past decade. By con- 
trast, during this period, steel has 
increased in price, which augments 
the competitive difference in mate- 
rial costs. The cost of these mate- 
rials may be compared in two ways: 
the price per pound and the price 
per cubic inch. Trend curves on a 
weight basis are given in Fig. 4 
for seven plastics compared with 
cold-rolled sheet and virgin ingot 
aluminum. On an anticipated or 
projected basis, plastics are expect- 
ed to continue downward in price, 
while steel and aluminum are more 
likely to increase in price. 

On a weight basis, it is unlikely 
that plastics will ever become as 
cheap as steel. They are however, 
much lighter than steel and alu- 
minum so that on a volume basis, 
the price difference is much less, 
as shown by the comparison of the 
same seven plastics with steel and 
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aluminum given by the trend curves 
in Fig. 5. Here the comparison is 
made on the cost per cubic inch. 
Currently, four of the plastics, 
methacrylate, ABS, polyethylene, 
polypropylene, are cheaper on a vol- 
ume basis than aluminum. Two, 
polyethylene and polypropylene, are 
cheaper than steel by this compari- 
son. 

A cost comparison of the “aver- 
age” plastic with steel and alumi- 
num on both a weight and volume 
basis is given in Fig. 6. It should 
be noted that while the “average” 
plastic has decreased 34.5 per cent 
in price during the past six years, 
steel has increased 20 per cent. On 
a volume basis, the plastic average 
cost is lower than aluminum and is 
rapidly approaching that of steel. 

Plastics as used on current cars 
cover a wide variety of parts in di- 
versified applications. Eleven basic 
polymers are used for about 170 
plastic parts on the average vehicle. 
The number of parts of each of 


PRICE TRENDS 


wis 


—-ABS 


——— | 


_~_+— 


— 


+++ 





PLASTIC PRICES 


tH | 




















(DOLLARS) 


ST/ n?- 


CO 


Methacrylate ~~ 
Alum 


Poly propylene 
Polyethylene HO. 


20% increase since ‘35 } 


these materials is shown in Fig. 7, 
and it is evident that some plastics 
are employed for a large number of 
applications, while others have very 
limited use. Nylon, for example, is 
used for a broad variety of parts, 
such as gears, bushings, fittings, 
fasteners and washers, many of 
which are used in a number of 
places on the car. Poly-vinyl-bu- 
tyral, on the other hand, is used 
only as a safety glass laminate, a 
very limited application. The dol- 
lar value of the various materials 
used in a car is not related to the 
number of pieces involved. This 
comparison is shown in Fig. 8. 
Some of the plastics, such as the 
nylon and phenolic resins are gen- 
erally used in applications where 
their functional characteristics are 
employed, and the performance of 
the part is based on their mechani- 
cal properties. Typical of such ap- 
plications are Nylon speedometer 
gears, window regulator rollers, 
and water pump bearings; and 
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phenolic switch bodies, carburetor 
spacers and distributor covers. 
These applications constitute the 
largest number of parts in the car, 
but they do not represent the ma- 
jority of the weight of plastics 
used. Actually, only 30 per cent of 
the total plastics used are for func- 
tional parts. Interior trim and dec- 
orative parts constitute the major 
portion of the 25 lb of plastic cur- 
rently used. These trim parts are 
usually relatively large pieces, 
which, until recently, have been es- 
sentially decorative items. 

The current trend is to design 
plastic parts to take full advantage 
of the mechanical! properties as well 
as the physical characteristics of 
the material to produce a functional 
as well as an attractive part. Rep- 
resentative of this effort are plastic 
arm rests, seat side shields, cowl 
kick panels, dome lights, instrument 
panel housings and door handles. 
Each of these parts is the result of 
a design based on the material 
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properties and molding characteris- 
tics of the plastic resins used, 
rather than a design restricted to 
the configuration of a former com- 
ponent based on another material. 
It is apparent that this freedom of 
concept is essential to the creation 
of successful plastic parts, and it 
pays off in superior performance, 
improved appearance, and lower 
cost. 

Looking forward toward the use 
of plastics for additional automo- 
tive components, it is indicated that 
a new tack must be taken which re- 
quires a new family of “working 
plastics.” The present materials are 
adequate for their current applica- 
tions, but to take the next step and 
move into new areas requires im- 
physical and mechanical 
properties. If plastics are to step 
up to structural applications, they 
must meet more rigorous require- 
ments in several important areas. 

Heat resistance is an important 


pre ved 


consideration since vehicle compo- 
nents are exposed to a variety of 
temperatures from 10 to 250F. 
The elevated temperatures encoun- 
tered in desert operation at ambi- 
ents up to 125F show in Table A. 


TABLE A 


TYPICAL VEHICLE 
TEMPERATURES 


Exterior Ambient Temperature 


Up to 125F 


UNDERHOOD AREAS 
MAX, TEMP 
READING LOCATION RECORDED F 
Firewall Air 220 
Radiator Top Tank Surface 240 
Carburetor Air 
Master Brake Cylinder Surface 


JODY INTERIOR 

Visor Behind WS Surface 
Padded Instrument Panel Surface 
Front Seat Cushion Surface 

Seat Side Shield Air 

Steering Wheel Surface 

Rear Floor Air 

Headlining at Dome Light Air 
inner Door Space Air 

Accelerator Pedal Surface 


BODY EXTERIOR 
Top Surface 165 
Side Pane! Surface 150 
Hood Surface while driving under load 170 


These values represent maxi- 
mum temperatures recorded after 


driving under sustained load in the 
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case of under-hood values, and af- 
ter eight-hour soak period with the 
vehicle facing the sun for the body 
readings. In view of these expo- 
sures, it is apparent that the prop- 
erties of plastics must be improved 
before they can be used for struc- 
tural components. They must be 
especially improved to overcome the 
decline of properties at elevated 
temperatures. One of the most im- 
portant properties of a structural 
part is its modulus of elasticity, 
which is a measure of its rigidity 
and bending characteristics. The 
modulus of the current plastic ma- 
terials is not high, and even the 
best ones decline very rapidly as 
the temperature increases. The 
strength characteristics of a mate- 
rial is another major property and 
is measured by the yield strength. 
The plastic materials have relative- 
ly low yield strengths and are ad- 
versely affected by temperature in 
a manner similar to the modulus. 
Most thermoplastics experience a 
drop of 50 per cent or more in their 
strength between 70F and 200F, 
and this is a serious handicap in 
design considerations. In order to 
provide adequate properties for 
structural use, materials must be 
developed which have _ superior 
properties in these areas and are 
able to maintain them at tempera- 
tures up to 250F. 

The coefficient of expansion of 


mating parts is critical in design 
considerations. When a plastic part 
is used in conjunction with steel 
components, the expansion values of 
the plastic may be 10 times greater 
than that of steel. This difference 
presents serious joining problems, 
particularly in large sections where 
rigid connection is essential for 
structural loading. Such points re- 
sult in high stresses in the re- 
strained areas, which limits the use 
of current plastics where joining 
with metals is required. New plas- 
tics with a coefficient of expansion 
approaching that of steel would 
find much wider use in structural 
applications and be a major step to- 
ward true “working plastics.” 
(Turn to page 77, please) 
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Fig. 1—Overall arrangement of Pontiac Tempest drive line 


The Pontiac Tempest Drive Line 


drive units are connected by a : nen bearings. A number of simpler 
propeller shaft and torque ae — bearing arrangements are possible 
tube (Fig. 1). This assembly may — otors Corp. but they all involve higher alter- 


be handled much as a conventional nating bending stress levels. 

chassis; it rolls down the line be- This propeller shaft gives a tun- 
tween full-sized Pontiacs. (Fig. 2). This moment is carried nel 3 to 5 in. lower in the critical 
by the crankshaft main bearings areas than conventional configura- 


Te Tempest front and rear By John Z. DeLorean and the transmission extension 


Perhaps the newest single com- 
ponent of the Tempest is the tor- 
sion bar drive. This is a long, thin 
torsion bar bent in the are of a 
circle that transmits the drive from 
the engine to the transmission. It 
is possible to do this, since with the 
propeller shaft ahead of the trans- 
rp n will never we _— TOP VIEW—SYNCHRO-MESH APPLICATION 
than engine torque. This torque 
can be carried by a bar % in. or 


less in diameter without overstress- RETAINER 

ing the material. A shaft of this seal 
length and small diameter will, of 

course, have critical speeds within Frese 


SIDE VIEW 


the operating range of the engine. 
Since the propeller shaft does not 
move relative to the car, it is pos- 
sible to provide intermediate bear- : 

ings to eliminate these criticals. ~<a etal S— 
These sealed ball bearings are 
mounted to the propeller shaft with ' TOP VIEW—AUTOMATIC APPLICATION 


split rubber half shells and rubber j 
mounted to the torque tube for 
isolation. 
The ends of the bar are rigidly Fe 
held to impress the proper end mo- al i . 


ments to give a uniform bending 
stress over the length of the bar 


rr INSULATOR 
CLUTCH DRIVE SHAFT BEARING 


Fig. 2—Details of Pontiac Tempest 
drive line 
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tions. It is completely service free; 
since the bearing loads are negligi- 
ble, the sealed-in lubricant 
lasts the life of the car. 
The soft torsional rate of the bar 
causes it to form a low pass filter 
that effectively engine 
harshness from transmission. 
In combination soft engine 
mounts, the engine is virtually iso- 
lated from the This is one 
factor that accounts for the 
tive smoothness of the four cylin- 
der engine. Of the 
eliminates the non-uniform velocity 
and second order bending moments 


easily 


isolates 
the 
with 


car. 
rela- 


course, bar 


characteristic of universal joints. 
The bar is subjected to a com- 
pletely reversed bending stress each 
rotation. This directly 
proportional to the diameter and 
the installed curvature, so each is 
kept as small as practical. On the 
other hand, the 
varies inversely as the cube of the 
diameter, so the bar should be as 
large as practical. The bending 
stress is independent of the torque 
in the bar whereas the torsional 
stress, of course, is directly propor- 
tional to the torque. Since the bar 
will operate most of its life at road 


stress is 


torsional stress 


COMBINED STATIC TORSIONAL STRESS 
AND CYCLIC BENDING STRESS 
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%o 


load torques, the diameter is com- 
promised in favor of the bending 
stress. 

The 
the alternating bending stress pro- 
duce biaxial stresses in the bar. 
This complicates the problem of 
selecting stress levels for infinite 
life. The fatigue limits for uni- 
axial stress with static and 
lating components have been well 
defined, but this is not true of bi- 
axial and the curve shown 
(Fig. 3) represents the 
formation that can be found in the 
literature. 

We are in the process of deter- 
mining the location and scatter 
band of the infinite life limit of 
the material we use. Our tests show 
that a % in. bar will run over 50 
million cycles at three times the 
bending stress in the Tempest and 
twice the maximum engine torque; 
of any automotive 


static torsional stress and 


oscil- 


stress 


best in- 


far in excess 
requirement. 
As a point of design information 
we make extensive use of the com- 
puter for repetitive tasks, such as 
jounce layouts, gear sum- 
and linkage layouts, 
driveline installation is 


wheel 
etc. ; 
pro- 


maries 
this 


CAFE RANCE OF STRESS DUE TO CYCLIC BENDING STRESSES (-)x \000P S$) 


. nw rs ow 
BAR DIAMETER (INCHES 


BAR ClAMET.® 
SBSags5 


20 Oe) oc 30 
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grammed to locate all of the points 
in space, from the body inch lines, 
to simplify the design job. 

Second mode critical speeds of 
the bar are controlled by the two 
ball bearings. The first mode in 
bending has a node at each end and 
the maximum amplitude at the mid- 


FIRST MODE 


SECOND. MODE 
Fig. 4—Mode shapes 


dle (Fig. 4). The frequency is in- 
fluenced by the amount of installed 
curvature, increasing sharply as 
the bar is bent. This occurs, of 
course, only in the plane of the 
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Fig. 3—Combined static torsional stress and cyclic bending stress 
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TORSIONAL RESONANCES OF THE ENGINE— TRANSMISSION SYSTEM 
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Fig. 5—Nomogram of torsional resonances of the engine-transmission system 


bend. The second mode in bending 
has nodes at each end and at the 
ceriter. The frequency is relatively 
unaffected by the installed curva- 
ture. Placing two mounts one- 
fourth to one-third of the way in 
from each end will control each of 
these modes. 

The rotating inertia of the en- 
gine, the flexible driveline, and the 
rotating inertia behind it form a 
torsional-elastic system capable of 
oscillating. The firing impulses of 
the engine will excite this system. 
There are two modes of interest: 
A. The torsional resilience of the 

driveline and the inertia of the 

transmission acts as a tuned dy- 
namic absorber for the engine. 

The transmission inertia then 

has an effective mass at the en- 

gine many times its actual 
mass. This is referred to as the 

“tuned” frequency. 

. The engine and _ transmission 

are 180 deg out of phase and 

the action of the transmission 
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inertia is to disturb the engine 
rather than help it. This is re- 
ferred to as the “resonant” fre- 
quency and must not occur at 
the idle speed or in the crank- 
ing range. The “resonant” fre- 
quency will always be higher 
than the “tuned” frequency. 

For a properly operating engine, 
the lowest exciting frequency will 
be fourth order and resonance will 
occur below idle. If one cylinder is 
missing, then the exciting fre- 
quency will be % order and reso- 
nance will probably occur in the 
operating range. 

Complete analysis of this system 
is difficult, since the firing impulses 
occur at equal intervals of crank- 
shaft rotation and not necessarily 
at equal intervals of time. Thus, 
the exciting frequency tends to 
vary with the frequency of the en- 
gine it is disturbing. Further work 
is being done to completely explain 
this phenomenon. 

The com- 


nomogram (Fig. 5) 


putes the “tuned” and “resonance” 
frequencies of the engine-transmis- 
sion system. 

The engine, torque-tube, trans- 
axle arrangement in the Tempest 
is a new chassis concept. The sys- 
tem can be considered as a rigid 
unit for low frequency loads. This 
includes acceleration and braking 
loads as well as static mounting. 
For higher frequency excitation, 
the system will break up into two 
masses connected by a spring. The 
spring, of course, is the torque 
tube. All of the vibration modes 
are coupled together and it is 
doubtful that we will be able to 
decouple them. This means that a 
torsional excitation from engine fir- 
ing can excite the system in beam- 
ing as well as in torsion. 

Engine mounts and the trans- 
axle mounts are as close as possible 
to the center of gravity of each 
unit. This is important to elim- 
inate beaming from road shocks. 

Stiffness of the engine mounts 
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does not affect the beaming modes 
of vibration at all and has only a 
minor effect on the torsional mode. 
This permits the engine mounts to 
be designed independently of the 
torque tube installation. For the 
i-cylinder engine we can use the 
very soft isolation mount and for 
the 8-cylinder engine we can use 
conventional mounts. 

The engine and transaxle mounts 
do not carry the static engine 
torque; this is carried by the torque 
tube; hence, the driving 
transmitted to the integral 
are minimized. 


loads 
be dy 


Resonant frequencies of the sys- 
tem should lie between 16-24 cps 
for 8-cylinder engines and between 
8-12 cps for 4-cylinder engines 
(Fig. 6 If the resonance occurs 
below these ranges we have diffi- 
culty at cranking speed; if the 
resonance occurs above these ranges 
we have a disturbance at idle. It is 
not practical to make the tube so 
stiff the resonance would be above 
the engine operating range. 

For low frequency disturbances 
(below 4 cps) the engine and trans- 
axle may be considered parts of a 
rigid system. This permits us to 
mount the system with only four 
mounts. Since the engine torque 
reactions are balanced through the 
torque tube against the transaxle 
torque reaction, the mounts carry 
only vertical and lateral loads. This 
allows us to design the stiffness of 
the mounts independently of the 
system. 

Because of the concentrated 
masses of the engine and transaxle, 
their centers of gravity are centers 
of percussion for the system. If the 
mounts are located at these centers 
and if the static deflections of all 
mounts are equal, the bounce and 
pitch modes will be decoupled; and 
most important of all, road disturb- 
ances will not put bending couples 
into the torque tube. 

Wheel torque reaction is carried 
by a vertical load at the engine 
mounts. This produces a bending 
moment in the torque tube similar 
to a cantilever beam. 

Since bending stress is defined 
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Fig. 6—The resonant frequencies of the system should lie between 16 and 24 
cps for 8-cylinder engines, and between 8 and 12 cps for 4-cylinder engines 
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Fig. 7—Plot of the 2nd and 4th order frequencies versus engine rpm 


and the moment M is a variable, 
we see that the section modulus Z 
can also be variable. This allows 
us to graduate the tube sections to 
hold the stress constant or to con- 
trol the bending stiffness of the 
tube. The latter is very important 
for controlling the vibration fre- 
quencies as can be seen in the sec- 
tion variation in the Tempest tube. 

The most critical design area is 
the beaming and torsional vibra- 
tions. In these modes the engine 
and transaxle act as independent 
coupled together by the 


masses 


torque tube. The torque tube sup- 
plies all of the flexibility. The fol- 
lowing modes are possible: 


1. Vertical beaming—the en- 
gine and transaxle pitch 
against each other and bend 
the tube in a vertical plane. 


2. Lateral beaming—the en- 
gine and transaxle yaw against 
each other and bend the tube 
in a horizontal plane. 


3. Torsional—the engine and 
transaxle roll against each 
other and twist the tube. 


- 


(Turn to page 74, please) 
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LIVER Corporation is produc- 
ing a final drive gear for its 
large agricultural wheel 

tractors from a single forging, the 
one-piece gear weighing more than 
100 lb. Induction hardening is used 
to produce the required physical 
properties in the teeth. This and 
other final drive gears and parts 
produced at the Charles City, Ia., 
plant of the farm equipment man- 
ufacturer show some interesting 
developments in the heat treat- 
ment of these highly stressed parts. 

Final drive gears for large ag- 
ricultural tractors have usually 
been produced as ring gears press- 
ed over spiders. In this way dif- 
ferential properties in the teeth 


A final drive bull gear of a large agricultural tractor traverses from the inductor 
coil of the Tocco induction heating machine into a pressure spray quench. The 
temperature of the gear teeth at this stage is approximately 1600 F. 





| How Oliver Heat Treats Gears 


} 





and in the web and hub of each 
gear can be obtained, either by 
using different grades of steel, or 
by heat treating the parts in sep- 
arate heat treat operations, or 
both. Oliver uses both processes 
on final drive gears for various 
types of units also, but has worked 
out a heat treating procedure that 
makes the one-piece construction 
completely satisfactory for the big 
farm tractor. 

The gear blank is purchased as 
a stee] forging, 18% in. in diameter 
and 234 in. across the face. It is 
produced of C 1053 steel of forging 
quality. After preliminary inspec- 
tion, the blanks are hardened by 
quenching in water from 1500 F, 
which develops a hardness of about 
600 Bhn. They are then tempered 
by heating at 1100 F for 3% hr. 
The hardness is reduced to about 
269 Bhn minimum, which permits 
satisfactory machining while giv- 
ing the body of the gear a tough 
structure with good impact re- 
sistance, for subsequent induction 
hardening and also to resist wear 
of splines. 

The gear is then machined, and 
returns to the heat treat depart- 
ment for hardening of the teeth. 
This is done in a Tocco induction 
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heating unit powered by a motor- 
generator set, and using a fre- 
quency of 9600 cycles. The input 
is about 250 kw. The gears are 
dropped from the induction coil 
directly into an oil bath for quench- 
ing, developing a hardness of 60-62 
Re on the teeth. They are then 
drawn back to Re 56-58 by heating 
in a furnace at 350 F for 2 hr. 
This hardness is produced at both 
the tip and the root of the tooth. 
Impact resistance is about 12060 
in./lb on the full tooth. 

The gears are finally blasted to 
remove heat treat scale. 

A final drive gear for an earth- 
moving machine is made as a ring 
gear shrunk over a spider. These 
pieces weigh 328 lb as forged. The 
ring gear is 19% in. inside diam- 
eter and 22 in. outside diameter 
as a rough forging, and is 4 in. 
across the face, while the spider 
is 19% in. outside diameter. The 
hub is 101% in. in length. The ring 
is of C-8620-H steel, and the spider 
is of C-1045 steel. 

The ring is first turned over the 
outside and inside diameters, and 


faced on both sides. The teeth are 
then cut on a gear hob, and slots 
for rivets to join the ring to the 
spider are broached in the inside 
surface. 

The ring gear is carburized in 
a Surface Combustion continuous 
furnace, consisting of 3 zones, No. 
1 and 2 zones operating at 1700 F 
and No. 3 zone operating at 1540 
F. The ring gear is processed in 
zones 1 and 2 for 4 hr in each 
zone and in zone 3 for an addi- 
tional 4 hr. to obtain a case depth 
of 0.060 minimum to a total of 
0.080 maximum. Carbon 
tration in the case depth is 0.90 
per cent to 1.10 per cent carbon. 
A quenched hardness of 63 to 65 
Re is obtained by quenching in 
recirculated oil at 130 F to 160 F 
from 1540 F. The piece is washed 
in a continuous washer and draw 
Surface Combustion furnace for 
a heat treatment at 350 F for 2 hr. 
Hardness at the end of this treat- 
ment is Re 60 to 62. 

The spider is meanwhile given 
visual inspection and a spline is 
broached in the hub. The piece 
is heat treated in a Stewart open 
hearth furnace for 2 hr at 1525 F. 
This spider is removed from the 
furnace and the spline bore is 
selectively quenched by using a 
special quench fixture timed for 
one minute. Water spray is used 
for the quenching medium. Then 
the entire spider is completely 

(Turn to page 66, please) 


concen- 





Chrysler 
Imperial 
Assembly 
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ECENTLY the entire car build- 
ing operation at the Chrys- 
ler East Jefferson Plant was 

shut down for extensive changes in 
fixtures, chassis assembly line de- 
other 


tails, and in areas ti 


accommodate Chrysler Imperial 
cars as part of the normal mix. 
This program marked the shift of 
Imperial production from its for- 
mer home on Warren Ave. 


It is important to emphasize 





The massive fixture seen here is the master inspection fixture for Imperial 

bodies, checked on a sampling basis daily. The painted body is used for 

training operators. The dark spots, seen here and there, indicate the loca- 

tion and spacing of spot welds to show the welding operators the number and 
spacing of welds as specified by engineering 


that the Imperial, unlike other 
Chrysler cars, retains the massive 
separate chassis frame. This posed 
the major problem for the factory 
management, since it meant that 
the conventional body-frame Im- 
perial would have to be fabricated 
and assembled over facilities which 
had been designed specifically for 
unitized body cars. Fortunately 
the Chrysler models employ the 
stub front frame and, consequently, 


Stub frame sub-assembly for Chrysler cars travels on the overhead conveyor 
at the start, picks up the powerplant assembly at this point. The Imperial 
chassis too is handled on this line until these assemblies are transferred to 
the floor assembly conveyor. To accommodate the Imperial chassis it was 
necessary fo install on extra hanger for each station. This hanger may be 
seen at the extreme right. providing a group of three hangers for each station 


44 


have been assembled on a more 
or less conventional kind of floor 
conveyor. Integration would have 
been a lot tougher if the Chrysler 
cars had been assembled on a 
suspended conveyor system. 

Without going too intimately 
into details, it is noteworthy that 
integration of the Imperial line 
affected practically every operation 
(at least the major operations) in 
the body plant and on the chassis 
assembly line. For exampie, the 
Imperial car is longer than cther 
models; thus it required a change 
in spacing of conveyor hangers 
through the Bonderizing unit and 
in the body dip operation. In fact, 
in the latter case it was necessary 
to change the angle of sheet metal 
at both ends of the tank. 

Chrysler employs the now fa- 
miliar gate welding technique for 
body assembly. This set up required 
the adaptations of several Imperial 
gate fixtures for each body style 
and a change in the supporting 
load bars to integrate them into 
the present Chrysler gate system. 
The body trucks on which the un- 
derbody is installed for the start 
of assembly were long enough but 
had to be revised by addition of 
universal details to take either the 
Chrysler or the Imperial under- 
body. In addition, most, if not all, 
of the welding guns were revised 
and some new ones added exclusive- 
ly for use on Imperial bodies. 
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The overhead chassis conveyor meets 
the chassis floor conveyor at this junc- 
tion. Here the stub frame assembly is 
installed on the front pedestals while 
the entire rear suspension, prepared 
on an adjacent conveyor, is set loose- 
ly on the rear pedestal. This is the 
situation for Chrysler cars. Imperial, 
on the other hand, comes as a com- 
pletely framed chassis assembly rest- 
ing on universal mountings on the front 
and rear pedestals. 


The body decking conveyor orig- 
inally was fitted with a pedestal 
to support the massive stub frame 
sub-assembly at the leading end; 
and another pedestal at the rear 
to support the rear axle and spring 
assembly. Fortunately it was found 
possible to revise the front pedestal 
so it would accept both kinds of 
frames. Then it became necessary 
to add universal details at the rear. 
The overhead frame sub-assembly 
line required a respacing of hang- 
ers on the conveyor to accommodate 
the extra length chassis. Now that 
this has been done, conveyor line 
speed will be increased somewhat 
to handle the required daily pro- 
duction. 

A similar procedure has been 
carried out at other points to ac- 
commodate the mix of bodies and 
cars. 

The Imperial line normally takes 
more accessories, has an entirely 
different kind of trim treatment, 
and has extra stages of painting 
and sound-proofing. Some of these 
details are handled by routing Im- 
perial bodies through a_ short 
special paint line, there re-routing 
to the regular paint line. Inciden- 
tally, by moving to East Jefferson 
the Imperial cars are treated to 
a bonus operation, that of dipping 
the lower body section for rust- 
proofing. 

Athough many of the workers 
in the original Imperial plant have 
been assigned to the East Jefferson 
operation, there will be no Im- 
perial specialists since the cars 
come through in a normal mix and 

(Turn to page 66, please) 


Bodies, fully trimmed and painted, are 

transferred to the assembly line 

through an opening in the floor above. 

Here we see a standard Chrysler 

unitized body being installed on the 
chassis assembly. 
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Body trucks return to this switching area ready to start the long journey 
through body fabrication. The long steel tubes on each of the trucks, in the 
foreground, were added to handle the extra length of the Imperial underbody 





Power trains ore positioned on special steel skids 


Tractor Assembly Line 
at Motec Industries, Inc. 


40 industrial tractor, engineers at Motec In- 
dustries, Inc., devised some interesting labor- 
saving accessories for handling the subassemblies 
and the tools used. The entire assembly line, while 
giving satisfactory performance, has been set up 
at minimum cost and in such a form that it can 
easily be moved, lengthened or shortened, or other- 
wise changed as future production needs dictate. 
The new tow truck, developing 4000 lb drawbar 
pull, weighs 5600 lb in service. It uses a Moline four 
cylinder, 206 cu in. valve-in-head engine, producing 
58 bhp at 1800 rpm. It uses a torque converter and 
a specially developed two-speed forward and reverse 
transmission. A 62-in. wheelbase and careful design 
give it an outside turning radius of 120% in. Overall 
length is 95 1/16 in. and overall width is 64% in. 
The assembly line, set up at the Hopkins Works 
of Motec Industries, Inc., makes use of sections of 
roller conveyor laid on 10 in. I-beam sections on the 
floor for the length of the line. On this roller con- 
veyor special skids or pallets carry the tractor as- 
sembly. Each skid is made of a steel plate, to which 
brackets are welded to support the chassis of the 
tractor. The entire assembly line mechanism is only 
12 inches high. As the I-beam supports for the rol- 
ler conveyor sections are not permanently anchored 
into the floor, they can be moved about if reposition- 
ing becomes desirable. 
At the first station, the engine (power train) is 
positioned on the conveyor and the tractor frame 
is lifted in a fixture suspended from an overhead 


T setting up the assembly line for the Mobiltow 


A rotating fixture inverts the frame, then returns it to upright position 


By Kenneth Rose 
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pneumatic cylinder hoist and moved into position 
over the conveyor. This fixture consists of a frame 
of small I-beams, welded, in which the tractor chas- 
sis is held horizontally by lifting toggles in the front 
and rear bumper plates. The frame is sufficiently 
large to permit the chassis to be rotated in the fix- 
ture about the horizontal axis, facilitating the at- 
tachment of underside units. 


The frame is lowered over the power train 
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A hanging compartmented box holds small fasteners 


With the chassis rotated to an upside-down posi- 
tion, the front axle or steer axle, leaf springs, horn, 
and coupling for towing are attached. The chassis 
is then rotated to normal position in the fixture, 
and lowered onto a skid on the line. A drive unit 
subassembly is positioned in advance on the skid, 
so that the chassis is lowered over it ready for 
assembly. The drive unit consists of the engine, 
torque converter, transmission, pinion and internal 
gear final drive, and band type brakes. The chassis is 
secured to the drive unit. 

At the next station the hand brake assembly, au- 
tomatic coupler and release lever, tail light, hydrau- 
lic brake lining, and hydraulic lines are installed. 
To provide easy access to the many fasteners needed, 
compartmented boxes with nuts, bolts, washers, and 
other items in the sizes used are hung from an over- 
head rack at this station. The skid bearing its assem- 
bly is then pushed to the next station, where the for- 
ward and reverse control lever assembly, and the fan 
blades are added. 

The radiator and hose, and cooler tube are as- 
sembled into the tractor at the next station. The 
oil filter assembly, steering mechanism assembly, 
and battery cables go in at the following station, 
and then the instrument panel assembly is placed 
in the unit, the wiring is hooked up, and right and 
left hand side panel assemblies are added. The throt- 
tle control is attached, and the heavy cast iron rear 
wheel fenders are picked up. These fenders are 
picked up by means of small welded steel lifting 
brackets in which the gap is only slightly larger 
than the thickness of the cast iron fender. A pneu- 
matic hoist lowers the lifting bracket so that it can 
be slipped over the edge of the heavy fender. The fen- 
der is then lifted, swung into place, and the lifting 
bracket disengaged. Rear tires are added here. 

Front fender assemblies are placed at the next 
station, along with the fuel tank, headlamps and 
brackets. Hydraulic oil is then put into the system, 
the battery and holddowns added, the front wheels 
are assembled to the axles, the steering wheel, seat 
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The instrument pane! is fitted into place 


bracket, floor board and accelerator pedal placed, 
and the right and left hand panels are positioned 
on the hood. The tractor is self-propelled from this 
station on, and this is the end of the conveyor line. 

From here the tractor is driven to the test station 
and to the paint booth. Following painting, a number 
of accessories are placed in it including the fire 
extinguisher, seat, horn button, and name plates, 
and the tractor is moved to the shipping area. © 


Heavy cast iron fenders are positioned with the help of a 
lifting bracket 





CONTROL EQUIPMENT 





HE continuing evolution of au- 
tomatic production equipment 
of all kinds has enabled indus- 


try to bring better products to the 
market, more quickly and at less 
cost. 

While the advantages of mechani- 
ization are unquestioned, there have 
been some disadvantages due pri- 
marily to the increased size of 
transfer machines and a consequent 
increase in the complexity and 
higher cost of control equipment. 

Electronic control cabinets have 
not only encroached on valuable 
floor space but their size has also 
complicated the associated prob- 
lem of maintenance. In fact, the 


physical size of electrical control 


of Small Size 
and High Reliability 
at 


Oldsmobile Plant 


By Joseph Geschelin 
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enclosures has been increasing to 
the point where the enclosures, in 
some cases, interfere with access 
to the equipment. 

As some management 
have pointed out, the increased de- 
mand for automaticity and all its 
benefits as well as the need for 
more safety and “fail safe” inter- 
locks has increased materially the 


people 


ratio of control equipment to total 
equipment size and cost. Increas- 
ingly sophisticated control involves 
a great deal of complication and 
may be the source of increased 
down time. For example, it is com- 
mon to find a more modern machine 
tool with some 200 relays, 1500 con- 
tacts, and complex electronic sec- 
tions with logic elements which 
“flip-flop” from mechanical, to elec- 
trical, to hydraulic components. 
Such units must have very high 
reliability to be trouble-free. More- 
over, service personnel must attain 
high skills and an understanding of 
such systems to be able to locate 
and correct malfunctions quickly. 

At Oldsmobile Division, manu- 
facturing engineers faced these de- 
veloping problems of mechanization 
with the determination that they 
could be solved with the same open- 
minded approach that had devel- 
oped automatic machinery in the 
first place. 

To start with, they decided that 
it was not necessary to use control 
equipment of traditional size and 
complexity just because it was 
traditional. 

Instead, as will be shown later, 


5 Fig. 2—Comparison of electrical control panels used with Ex-Cell-O 
precision boring machines. The one at the right is the standard JIC 
panel. The one at the left is the new panel built for the Oldsmobile 
installation, employing miniaturized plug-in relays. Both panels employ 

exactly the same circuitry. 


Fig. 1—This is a direct comparison of the 
relative sizes of the standard JIC relay (top) 
and two makes of miniaturized plug-in relays. 
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they decided to experiment with the 
capsulated miniaturized high relia- 
bility relays which have been em- 
ployed so successfully in the com- 
puter and missile fields. 

The net result of initial experi- 
mental work indicated that the new 
system has much greater reliability 
and requires less maintenance. Cosi 
has been materially reduced, con- 
siderably less floor space is required 
due to the shrinking of the entire 
control panel. The gain in floor 
space is particularly significant on 
the larger transfer machines. An- 
other by-product of compacting con- 
trol equipment is that cabinets can 
be installed closer to the machine, 
thus facilitating the task of trouble- 
shooting. At the present time Olds- 
mobile has installed four Buhr 
transfer machines for exhaust 
manifold machining, one Buhr 
trunnion-type machine for rocker 
arm machining, and an Ex-Cell-O 
precision boring machine, all 
equipped with the new type of con- 
trol. 

It was decided first of all to in- 
itiate a small scale experimental 
project to study the behavior and 
reliability of the miniaturized re- 
lays. This was started early in 
1958 with endurance testing of com- 
mercially available relays. Tests 
were conducted under typical idling, 
inductive, and resistance loading on 
a 24-hour schedule to failure. It 
was concluded on the basis of such 
testing in the manufacturing de- 
partment that the currently avail- 
able miniaturized relays not only 
were capable of handling the re- 
quired cycling operations satisfac- 
torily but were so reliable as to 
perform in many applications with- 
out failure for the life of the ma- 
chine. Accumulated results to date 
indicate a life expectancy of some 
15-million cycles at low power load- 
ings. 

Fortified by these preliminary 
results, Oldsmobile then specified 
this type of equipment for the con- 
trol panels of the machines men- 
tioned earlier. These machines 
were placed in operation for 1961 
product and have shown beyond a 
doubt that the experimental results 
could be translated into operating 
control systems with a gain in the 
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View of the load panel with associated instruments as set up in the plant engineer- 

ing laboratory at Oldsmobile. This is used in conjunction with the testing of all 

manner of electric and electronic control devices such as relays, transistors, 
static controls, etc. 


Close-up of one 
of the panels 
equipped with a 
variety of relays 
for endurance 
testing in the 
plant engineering 
laboratory ai 
Oldsmobile. 





features mentioned earlier. At the 
present time, for example, logic sec- 
tions can be reduced in physical size 
by at least 50 per cent; and overall 
enclosure size can be reduced by 
about 14. 

These relays are plug-in units, 


thus easy to remove and replace. 
Moreover, there is less risk of ac- 
cumulating dust on idling contacts. 
This area of the control system 
now appears to be reasonably free 
of trouble and has high reliability 
(Turn to page 74, please) 





Perspective view of the two Bliss sliding bolster press lines at Hamilton. 


Attention is drawn to the low and compact 


self-propelled bolsters, fitted with a press die and ready to roll into place when a change-over is required. Note the 
automatic blank loader for feeding the die of the first press in the line; also the motorized stock rack in the foreground 
which stores a supply of blanks for loading on the blank loader. 


Rolling Bolster Press Line 
at Fisher Body Plant 


AVING pioneered the installa- 

tion of what is doubtless the 

first example in the indus- 

try of the moving bolster (rolling 
bolster) press line at the Fisher 
Body Grand Rapids plant (see Al, 
March 1, 1961), the Fisher Body 
Division now has in full operation 
two rolling bolster press lines in 
its Hamilton (Ohio) 
Each of the rolling bolster press 


plant 


lines at Hamilton consists of seven 
Bliss presses arranged in sequence 
as follows: No. 1—800-ton toggle 
press; No. 2—800-ton spank press; 
No. 3 through No. 7—600-ton dou- 
ble-action presses with air cushions 

At Hamilton these lines are des- 
ignated as “H” and “J” respective- 
ly. The “H” line, tooled for making 
right and left frent door hinge 
pillars for two different bodies, em- 
ploys four sets of dies. Although 


50 
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these hinge pillars are of heavy 
gage steel and rather awkward to 
handle, only five press operations 
are required for their completion. 
The remaining two 
ised for other stampings in this 


presses are 


setup. 
The “J” 

the front hinge pillar in 

rights and lefts, employs all seven 


line, tooled for making 
body 


presses plus some small presses to 
complete the 
gage and rather 
stampings. Here, too, the line han- 
dies parts for two different bodies 
and is served by four sets of dies. 

Distinctive features of both 


operations on this 


heavy intricate 


press lines are the provision of 
automatic blank loaders to the first 
operation toggle press, and a mo- 
torized stock rack. The latter, as 
illustrated, holds three to four 
stacks of blanks and is arranged to 
move by power on rails so as to 
present each stack for conveniently 
loading the blank feeder. This 
makes for smooth and efficient han- 
dling of blanks with the very mini- 
mum of manual operation. 

Due to the awkward shape of the 
stampings, it was neither feasible 
nor economical to provide for fully 
automatic loading between presses. 
The typical manner of material 
handling is as illustrated. The back 
of each press is provided with a 
mechanical hand, neatly housed 
within the crown sheet. The iron 
hand unloads the die and drops the 
stamping onto a belt conveyor, or 
a double-chain conveyor, as the case 
Since the parts must be 
least once—three 


may be. 
turned over at 
times in the case of the front body 
hinge pillar—the conveyor section 
is fitted with a suitable turnover 
as required. 

Loading of the succeeding die, 
however, is done manually by op- 
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A typical view between presses. The back side of each press is fitted with the 

iron hand for unloading the die automatically. The stamping then is trans- 

ported on a suitable conveyor, such as the one seen here, and is loaded manually 
into the die of the next press. 


erators stationed between each pair 
of presses. 

The two hinge pillars described 
here illustrate the kind of press 
shop management problem that 
justifies employment of the rolling 
bolster press line. Since the Bliss 
presses installed here are capable 
of 25 strokes per minute, these 
parts are run off quite rapidly and, 
under present schedules, require die 
changing at least once during the 
operation of a shift. This require- 
ment alone is one of the major 
features of engineering economy 
since the die change for the entire 
line is completed in a matter of 
minutes. 

As may be seen in the illustra- 
tion, while one set of dies is op- 
erating, the set of dies for the next 
part is on the rolling bolster on one 
side of the press, ready to roll in 
place. The first set of dies, of 
course, is rolled out on the opposite 
side. 

Such rapidity of die change prac- 
tically eliminates press down time 
as compared with conventional 
presses which require hours for a 
die change. It is obvious, therefore, 
that the rolling bolster press is 
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suited to continuous batch or lot 


production, while the versatile con- 


ventional press is indicated for 
continuous large volume setups 
where die changeover usually is re- 
quired only occasionally, or during 
the third shift. 


However, the rolling bolster line 
has many other advantages of more 
intangible character, making them 
more difficult to assess in terms of 
engineering economy or dollars. 


For example, al] die spotting can 
be done right in the press due to 
the ease of moving a die in and out 
of the press for such operations. 
The same is true of die try-out 
with a new set of dies. Similarly, 
minor die repairs can be made on 
the die set while it is mounted on the 
bolster. Besides having this facili- 
ty, the rolling bolster operation 
eliminates the common hazards of 
damaging the iron hand or the con- 
veyor section between presses while 
repairs are in progress. 

While we are on this subject, 
particular credit must be given to 
the Fisher Body management for 
its skill and foresight in die de- 
sign. Specifically, it may be noted 


that the dies for both rolling bol- 
sters and conventional presses—for 
the 108-in. bed—are virtually in- 
terchangeable. In fact, while we 
were there some dies from the roll- 
ing bolster line were transferred to 
conventional presses; and similarly, 
dies from conventional presses 
were installed on the bolster. This 
is an important feature during 
periods of model changeover or 
during brief emergencies that may 
occur in a large press operation. 

Coming to some of the details of 
the presses, it is of interest that 
except for the toggle press (No. 1 
on each line) all of the presses are 
four-point, double-action under- 
drive machines and all are equipped 
with a new type, low-inertia, two- 
speed clutch and separate brake, 
making possible a higher tripping 
rate. 


Rolling bolsters are of compact 
design, as illustrated, self-powered, 
interlocked and controlled at the 
master panel. Each press is 
equipped with automatic die clamps 
on both inner and outer rams. Con- 
trolled from the master panel, the 
clamps are interlocked to prevent 
press operation if dies are not 
properly positioned and locked. 


changes, the 
with 


To facilitate die 
presses are equipped 
matic ram positioners on both in- 
ner and outer rams, permitting the 
operator to shut height 
automatically and accurately. Elec- 
tronically controlled, this device 
gives its actuators the correct set- 
ting and checks out its own opera- 
tion. 


auto- 


select a 


Hydraulic overload protection is 
provided for both inner and outer 
rams. This consists of hydraulic 
cylinders with relief valves mount- 
ed in the adjustment pots. If over- 
load occurs the relief valves auto- 
matically spill the fluid to the tank 
and shut off the press. 


As mentioned earlier, the second 
press in each line is an 800-ton 
spank press. Although it is of the 
same type as the 600-ton presses, 
it does not have an air-cushion bed. 

All of the presses have a bed 
area of 108 by 42-in. 








Upper portion of vacuum-treatment D-H unit; alloy hoppers 
are at top of unit 


NEw View of lower portion of D-H unit, with ladle in place 
and snorkel positioned down in ladle 
° ONSISTENT high-quality steels, 
PROCESS Charles A. Weinert C at “a very modest” increase 
EASTERN EDITOR in material cost over air- 


melted steels, are promised by a 
large vacuum treatment unit now 
in operation at the Midland, Pa., 


Vacuum Treatment Removes Oxygen and Other plant of Crucible Steel Co. of Amer- 
Gases, and Reduces Non-Metallic Inclusions, -— 


i. The improvements will come 
to improve Quality of Steel from removal of oxygen and other 
gases, and reduction of non-metal- 
lic inclusions. Increased transverse 
strengths also are indicated. 

With improved steel uniformity 
and predictability, the user may de- 
sign to closer limits. Essentially, 
the vacuum processing is expected 
to eliminate the poor end of the 
quality range. Thus, by narrowing 
the band of steel quality produced, 
the designer can work to a higher 
minimum level—with potential cost 
and weight savings, and fewer re- 


ADDITION HOPPERS<« 


jections. 

The new D-H (Dortmund-Hor- 
der) installation—the first of its 
kind in the United States and the 
largest in the world—can treat the 
full capacity of any of the melting 
furnaces at Crucible’s Midland 
Works, in about half an hour. The 
materials include both open hearth 
alloys and electric furnace alloys. 





Schematic of Dortmund-Horder degassing process at Crucible Stee! Co. Inasmuch as the materials can be 
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handled in large batches, the proc- 
essing can be done at a much lower 
cost than by vacuum melting. 

Crucible’s metallurgists are frank 
to admit that the quality level pro- 
duced is not equivalent to that ob- 
tained with vacuum melting. It lies 
between normal electric furnace 
quality and vacuum arc melted 
quality. 

However, the price differential 
between normal electric furnace 
quality and the D-H vacuum-treat- 
ed quality will not be nearly as 
great as the added cost of vacuum 
arc melted material. Pricewise, the 
D-H steels will fall much closer to 
the normal-processed steels. (Vari- 
ous factors of cost have not as yet 
been fully evaluated, but the dif- 
ference will probably be one cent, 
or less, per pound more. ) 


Steels Processed, 
and Results 


Although the installation at Cru- 
cible is relatively new (experimen- 
tal operation began last October), 
about 100 heats of a variety of ma- 
terials have been processed. From 
an application standpoint, the ma- 
terials are large-forging grades, 
aircraft alloy steels, and bearing 
grades; and comprise the following 
carbon and alloy steels: 

1020 4340 
1040-46 5140-5160 
1085-95 8620 
4130 8640-45 
4142 51100 


4320 52100 
H-11 (Tool) 


The equipment has_ reportedly 
shown its capability to effectively 
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handle this range of grades in 75- 
ton heats of electric furnace steels 
and in 165-ton heats of open hearth 
steels. 

Improvements have been noted 
in addition-agent (alloy) recovery, 
composition control, grain size, 
micro-cleanliness, oxygen  reduc- 
tion, and _ transverse ductility, 
among others. The accompanying 
charts illustrate some of the results 
of by Crucible metallur- 
gists. 


studies 


The chart on transverse ductility 
shows data based on tests of 8 to 
14 in. square sections of open 
hearth and electric furnace D-H 
steels at the 265,000 psi tensile 
strength level. In this connection, 
Crucible metallurgists conservative- 
ly point out that since many fac- 
tors are involved, the specific values 
and inter-relations shown are pri- 
marily illustrative, rather than 
quantitative. Nonetheless, they re- 
port that one of the important re- 
sults of D-H processing has been 
to reduce the scatter to about half 
that of normal air melt materials. 


The D-H Process 

The method of operation of the 
D-H vacuum-treatment unit 
quite interesting. Exterior views 
of the unit, and a schematic of its 
basic functions, are pictured. 


is 


At the start of treatment, the up- 
per vessel of the D-H unit is low- 
until its protruding suction 
nozzle (or “snorkel’) penetrates 
the steel in the ladle. The latter 
provides a liquid seal to the open 
end of the snorkel. 

Release of high-pressure steam 


ered 


through a five-stage ejector system 
evacuates the tightly-sealed vessel. 
The resulting pressure imbalance 
(inside the versus atmos- 
pheric) causes the liquid steel to be 
pushed through the snorkel an¢ 
into the preheated refractory-lined 
vacuum vessel. 


vessel] 


During the treatment the vessel 
moved up and down hydrauli- 
cally. The column height of the 
liquid steel is about five feet from 
the metal line in the ladle. This 
column height does not change with 
vessel movement, but the level of 
metal in the vessel increases as the 
vessel is lowered. 

With each up-and-down cycle 
about one-tenth of the total weight 
of the metal in the ladle is treated 
and re-circulated. For effective 
treatment, 32 cycles are usually re- 
quired before alloying additions are 
made. This subjects each unit of 
the metal to the vacuum conditions 
three times. 

Composition of the treated steels 
is then attained by releasing from 
vacuum-tight hoppers, located in 
the upper portion of the D-H unit, 
predetermined amounts of alloying 
elements. In this phase of the treat- 
ment, six mixing cycles are finally 
employed to obtain homogeneity. 

After treatment, the metal 
transferred in the ladle to a teem- 
ing area where the heat of steel is 
cast into individual ingots. 


1S 


is 


The D-H vacuum-treatment unit 
was built for Crucible by the Lec- 
tromelt Division of McGraw-Edison 
Co., under license from Dortmund- 
Horder Huttenunion of Dortmund, 
West Germany. * 





INDUSTRY 


By Marcus Ainsworth, sraristicat eottor 


WEEKLY U.S. MOTOR VEHICLE PRODUCTION 


As reported by the Automobile Manutacturers Association 
Weeks Ending 


June 10 
PASSENGER CAR 
9, 366 
2,034 


Total American Motors 
Chrysier 
De Soto 
4, 


150 
148 
1,130 
4,904 
3, 
5 
4 


Dodge 
Imperial 
Lancer 
Plymouth 
Valiant 240 


Total Chrysler Corp. 
Comet 

Falcon 

Ford 

Lincoin 

Mercury 


Total Ford Motor Co. 


— 
= 


Buick 

Buick Special 
Cadillac 
Chevrolet 
Corvair 
Oldsmobile 
Oldsmobile F-85 
Pontiac 

Tempest 


nen-anSenw 


Total 


an 
~ 


General Motors Corp. 


Total Studebaker-Packard Corp. 


Checker Motors 127 


Total 127,245 


TRUCK AND BUS 


Chevrolet 7,212 
G.M.C 1,361 
Diamond T 42 
Diveo 

Dodge and Fargo 1,506 
Ford .210 
F.W.D 9 
International 050 
Mack 239 
Studebaker 145 
White 359 
Willys 3,988 
Other Trucks 80 


Passenger Cars 


Total Trucks 25.201 


Buses 64 


Total Motor Vehicles 510 


June 3 1961 


PRODUCTION 


5,936 
1,207 
2,727 
80 
645 
157 
149 


~~ e&aeonnw 


a 
~ 


85,723 
PRODUCTION 


& 83. si 
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— 
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Year to Date 


NEW FOR 


1961 


Volkswagen 
Renault 

Fiat 

English Ford 
Mercedes Benz 
Volvo 

Ope! 
Triumph 
Austin Healey 
Simea 

All Others 


1960 


Total 


1961 


Volkswagen 
Renault 

Fiat 

Opel 
Mercedes Benz 
English Ford 
Volvo 
Triumph 
Austin Healey 
Simca 

All Others 


Total 


STATISTICS 


EIGN CAR REGISTRATIONS* 


APRIL 
1960 


_ 


—=—--wea 
- 


NNN Dw 


Volkswagen 
Renault 


3 
Sea88eee> 


Opel 
English Ford 
Fiat 


= 


3= 
a= 


Austin Healey 
Triumph 
Simca 

M. G. 

Pe t 

All Others 


Total 


388k 


6,575 
32,344 
FOUR MONTHS 


n- 
BS 


1960 

56.984 
11,953 
4,172 


Volkswagen 
Renault 
English Ford 
Opel 


_— 


Fiat 

Simca 
Triumph 
Austin Healey 
Vauxhall 
Hillman 

All Others 


Total 


& Brnewww 
J B98852S 


- 
oo 





belt hp. 
belt hp. 


it hp. and over 


Total 


25. 59 net engine hp. 
60 129 net engine hp. 
Total 


'Valued at $53, 
2 Valued at $205. 





Hp Ratings 


Wheel Type 


130 net engine hp. and over 


Track Type 


TRACTOR SHIPMENTS 


WHEEL TYPE 


Four 
April Months 
2,184 
3,649 
2,104 
2,017 
4,094 
7,829 


21,877! 


8,500 
12,172 
7,282 
8,505 
15,941 
28 605 


81,005? 


TRACKLAYING TYPE 


1,011 
582 


3,252 
2,087 
629 2,196 


2,2223 7, 5254 


Valued at $23 570,000 
Valued at $81 440,000 


3 
4 


513,000 
126 ,000 





NEW CARS 


March 
1961 


April 
1961 


166 
133. 


Misc. Domestic 
Foreign 


Total All Makes 


* Data property of R. L. Pek & Co. 


54 


637 032 


1961 NEW 


Four Months 


1961 1960 
552, 199 
474 339 
132, 166 
133,355 


Apri! 

1960 

378 
419 
, 567 
, 255 
.724 
805 


4 
4! 


062 
,031 
922 
799 
. 285 
. 255 
443 
882 
. 388 
665 
. 162 
1,756,480 2,157,995 


REGISTRATIONS* 


April 


1961 
4. 


Make 
Chevrolet 
Ford 
International 
G. M.C. 
Dodge 
Volkswagen 
Willys Truck 


3, 
2. 
1, 
White 1, 


Willys Jeep 1 


Mack 
Studebaker 
Diamend T 
Brockway 
All Others 


Total All Makes 


May not be copied, sold or reprinted without Polk permission. 


Circle 12 


23,511 
9,257 
5,642 
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NEW TRUCKS 


Four Months 


1960 


March 
1961 


23,829 
23,891 
8,292 
5,618 
3,152 
2,314 
1,435 
974 
679 
808 
478 
137 
105 
775 


April 
1960 


311,712 


2 on Inquiry Card for more data ———»> 
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Glidfoam floats because its sealed-cell structure keeps out water. 
As demonstrated above in a 44-minute flotation test, Glidfoam 


absorbs far less moisture than glass fiber insulation. 


Microphoto at right shows Glidfoam’s tiny enclosed cells that 
provide an effective barrier to moisture and heat transmission. 


*k 
GLIDFOAM below-zero reefer insulation 
cuts moisture pickup, keeps payloads high 


Reefers haul more payload, less dead weight, when 
insulated with Glidfoam poured-in-place polyurethane 
foam. Glidfoam’s low moisture absorption has been 
proved in two years of regular over-the-road operation. 

Because Glidfoam stays dry, its insulating efficiency 
stays high. This increases operating time, reduces un- 
profitable down-time for thaw or insulation replacement. 
Costly insulation maintenance is practically eliminated. 


THE GLIDDEN COMPANY 


INDUSTRIAL PAINT DIVISION 
900 Union Commerce Building 
Cleveland 14, Ohio 


*Glidfoam is the trademark for Glidden polyurethane foam, registration 


applied for. 


Glidfoam’s low K-factor (.12-.14) provides below- 
zero insulation with walls only half as thick as with 
conventional insulation. Cargo space can be increased 
as much as 500 cubic feet in a 40-foot trailer, payload 
raised several thousand pounds. 

For better insulation in your reefers, specify 
Glidfoam, supplied as a complete ready-to-pour, 
two-component system. 
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THE GLIDDEN COMPANY 
industrial Paint Division 
900 Union Commerce Building, Cleveland 14, Ohio 


Please send me complete information on Glidfoam 
poured-in-place polyurethane foam. 


Name _ = Title 
Company ___ 
es ' = ees = 
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why time ? 


all 
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first for all your 


BEARING 
st = = 


Choosing exactly the right bearing can mean a vital dif- 
ference in performance, cost and product life. That’s 
why it pays to call Torrington first. 

Torrington makes every basic type of anti-friction bear- 
ing ... can advise you impartially on the best bearing 
for your application. Needle, roller or ball... you won't 
find finer bearings than Torrington. Specify with con- 
fidence. If you have a bearing problem, call or write 
us today. Send for catalog information. 

1. Drawn Cur Neepte Bearinc. Maximum radial ca- 
pacity in minimum cross section. Easily positioned by 
press fit. 2, Drawn Cup Roicer Bearine. Ample lubri- 
cant storage for smooth starting, cool running, extra- 
long service life. 3. Heavy Duty Rotter Bearinc. Top 


progress through precision 


bearing efficiency and long life under toughest shock 
conditions. 4, Rotter Turust Bearine, Precision built 
for outstanding performance. Large Controlled Contour 
rollers for maximum capacity. 5, SeELF-ALIGNING BALL 
Busuinc. Low cost unit for top performance in rugged 
applications. 6, SpHertcaL Roviter Bearinc Pittow 
Brock. High radial and thrust capacity. Fast, easy 
installation. Grease or oil-bath lubrication. 7. NEEDLE 
Turust Bearinc. Unequalled capacity for size and 
weight. Runs directly on hardened ground surfaces, or 
on standard thrust races. 8. Cam Fottower. Exceptional 
combination of high capacity, maximum toughness, de- 
pendable performance under shock loads. 9. SPHERICAL 
Router Bearinc. Precision engineered for maximum 
efficiency, optimum service life. Self-aligning. 


TORRINGTON BEARINGS 





THE TORRINGTON COMPANY 


56 Cirele 133 on Inquiry Card for more data 


Torrington, Connecticut + South Bend 21, Indiana 
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News of the 
MACHINERY INDUSTRIES 





ICA Proposes Fund 
for Excess Machines 


As a means of more-efficiently 
handling the distribution to under- 
developed countries of machines 
declared excess to defense require- 
ments, the International Coopera- 
tion Administration is asking Con- 
gress for authority to establish a 
“revolving fund” of $5 million. 

This disclosure was made by 
James Cooley, special assistant to 
the director of ICA, at last month’s 
meeting of the National Machine 
Tool Builders’ Association. 

As Mr. Cooley explained, “This 
new procedure would have two dis- 
tinct advantages. First of all, it 
would give us the opportunity to 
acquire and to dispose of overseas 
a greater number of tools. Sec- 
ondly, we would have a longer time 
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By Charles A. Weinert 





International Cooperation 

Administration, in its For- 

eign-Aid Program, Requests 

Fund to Assist in Disposing 

of More of the Machines 

Declared Excess to Defense 
Needs 





to see that the equipment we get is 
put in shape to give the best per- 
formance, and that it is fully fitted 
to the needs of the recipient coun- 
zy.” 

The “revolving fund” would be 
used by ICA in acquiring excess 
property which ICA knew was 
needed in its program. The money 
would pay costs of storage, reha- 
bilitation (when 
shipment of the excess machines. 
The “fund” would be reimbursed 
upon shipment abroad by a charge 
against the appropriate account of 
foreign aid funds, or by a direct 
payment from the country in- 
volved. 

As it is now, such machinery is 
not obtainable unless ICA “hap- 
pens to have on hand a specific re- 
quirement for a particular foreign 
country for an identifiable piece of 


necessary), and 


SPRING LOADED 
TOOL BLOCK 
~ PIVOT 


CAM 
FOLLOWER 


* Lj a 
Y ane 
’ 
SPINDLE 


———— -- 
4 4 


CAM WORKPIECE 





This machine, an 
Ex-Cell-O Model 
751 specially 
tooled, simultane- 
ously turns alumi- 
num piston skirts 
elliptical and ring 
lands round. Pro- 
duction output is 
106 pistons per 
hour, two pistons 
being machined in 
each setup. 


equipment at almost precisely the 
time it becomes available.”” The 
machinery then is usually sold in 
the open U. S. used equipment mar- 
ket, “thereby often precluding the 
sale of a new tool.” 


Piston Skirts and Lands 
Turned Simultaneously 


Ex-Cell-O has built a 
which simultaneously turns alumi- 
num piston skirts elliptical and the 
ring lands round, two at a time 
at the rate of 106 pistons per hour. 

A two-spindle Model 751 preci- 
sion boring machine has. been 
adapted to the work by the use of 
special drum cams and tooling. The 
cams, ground to the elliptic form 
of the piston skirt, are mounted in- 
tegral with the workholding fix- 
tures mounted on the_ spindles. 
Tools at each of the work stations 
are held in two independently-piv- 
oted -and hydraulically-controlled 
tool blocks mounted side by side. 
The tool blocks nearest the cams 
provided 


machine 


are spring-loaded and 
with cam followers. 

In operation, two pistons are 
manually-loaded and pneumati- 
cally-clamped. With the machine 
table in start position close to 
the spindles, the tool blocks pivot 
towards the workpieces. Tne cam 
followers contact the cams, and the 
ring land cutting tools feed to 
depth. Then as the table feeds to 
the right, the cam-controlled tools 
turn the elliptical skirt, while the 
rigidly-mounted tools turn the ring 
land diameters. At the end of the 
stroke, the tool blocks pivot away 
from the work and the table re- 
turns to the start position. 

Tolerances on ring land diameter 
within 0.001 in. and on elliptic 
form within 0.0003 in. tir are re- 
portedly being held. + 





KNOW YOUR ALLOY STEELS... 

This is one of a series of advertisements dealing with basic 
facts about alloy steels. Though much of the information is 
elementary, we believe it will be of interest to many who may 
find it useful to review fundamentals from time to time 


Tests for Determining 


The types of tests used to evaluate 
the mechanical properties of an 
alloy steel depend upon the end use 
of the steel involved. Mechanical 
properties are determined usually by 
tension, bend, and hardness tests, 
and by a group of Spec ial tests em- 
ployed on tubular and wire products. 

(1) Tension tests provide means of 
determining tensile strength, yield 
point, yield streneth, proof stress, 
proportional limit, per cent elonga- 
tion, and per cent reduction of area. 
This sort of test subjects the steel to 
stresses resulting from the applica- 
tion of an axial tensile load to the 
specimen ends, the load being suffi- 
cient to rupture the specimen. 

(2) Bend tests often aid in deter- 
mining the ductility of steel. The 
severity of such a test depends 
largely upon the bending radius 
used. Several factors influence the 
length of radius, including thickness 
of the test specimen, width of test 
specimen, direction of test, chemical 
composition, tensile strength of 
spec imen, etc. 

3) Hardness tests determine the 
steel’s resistance to penetration. 
This characteristic is most com- 
monly measured by the Brinell Test 
or the Rockwell Test. In the former, 
pressure is applied to the surface of 
a test specimen by means of a ball 
10 mm in diameter. Two diameters 
of the resulting impression § are 
measured and averaged; the average 
is converted to the hardness number 
by means of a conversion table. In 
the Rockwell Test, the degree of 


hardness is read on a gage; hardness 
is measured by the penetration of a 
diamond point or a \M%-in. steel 
ball. Rockwell ‘‘C”’ scale readings 
are used in connection with the 
diamond point; “B” scale in con- 
nection with the steel ball. The “C”’ 
and ‘“‘B” are the most commonly 
used of the several Rockwell scales. 

(4) Special additional tests are 
often made on tubular and wire 
products. These include such items 
as hydrostatic and manipulating 
tests, and torsion and wrapping 
tests, the latter two being used only 
with wire. 

The subject of testing and its 
relationships to the end uses of 
alloy steels has been given broad 
study by Bethlehem metallurgists. 
If you desire, they will be glad to 
discuss any phase of it with you, 
and also give unbiased opinions on 
such matters as analysis, proper 
selection of steels, machinability, 
etc. Call for their services at any 
time. 

And when you need alloy steels, 
remember that Bethlehem furnishes 
the entire range of AISI standard 
analyses, as well as special-analysis 
steels and all carbon grades. 


This series of alloy steel advertise- 
ments ts now available as a compact 
booklet, ‘“‘Quick Facts about Alloy 
Steels."’ If you would like a free copy, 
please address your request to Publi- 
cations Depariment, Bethlehem Steel 
Company, Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA Export Sales; Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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By C. J. Kelly 


ASSISTANT EDITOR 


New Advance 


Un 


FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


in Numerical Control of Machines 


— control unit used in machining 
a test aluminum block utilized a 
new computer language. The lan- 
guage was developed to broaden the 
use of numerically controlled machine 
tools for automated production of 
complex parts. This program enables 
the user to describe the surfaces of 
the three dimensional shape to be 
milled rather than each path the tool 
must follow to machine the part. 
Autopromt leaves to a computer the 
task of automatically generating the 
tool paths on the basis of a simple 
description, in English-like terms, of 
that part to be milled and the tool to 
be used. 


From a blueprint, 180 one-line 
statements in the Autopromt lan- 
guage were written to describe a part 
to be machined in another test. A 
solid state computer using this in- 
formation generated more than 8000 
tool path instructions on a milling 
machine. 


Using this language the part-pro- 
grammer describes each geometric 
surface of the shape to be machined, 
defines the relationships of these sur- 
faces to each other and specifies the 
machining requirement, such as tol- 
erances and tool size. 


For example, the 
might use the following statement to 
define a bowl-shaped surface of a part 
to be machined: BOWL = SPHERE, 
INSIDE/CENTER (0,0,0) RADIUS 
(1.75). This statement tells the Auto- 


programmer 


The surface of the 
aluminum block in the 
illustration is a portion 
of a geometric shape 
called a _ hyperbolic 
paraboloid. This shape 
was machined from a 
solid block of material 
on a milling machine 
controlled by a new 
type of numerical con- 
trol called Auto- 
promt. The punched 
tape shown here con- 
tains the computer-gen- 
erated instructions that 
guided the milling op- 
eration. 


promt program all it needs to know 
about the characteristics of the bowl- 
shaped surface. Other statements de- 
scribe the relationship of this surface 
to other surfaces of the part. 

In machining the aluminum block 


in the photograph a Pratt & Whitney 
Numeric-Keller milling machine was 
used. Autopromt is a development 
of the International Business Ma- 
chines Corp. 


Circle 72 on Inquiry Card for more data 





Welding By Number 
ngs developed resistance weld- 
4 ing control integrates as many 
as six variables of spot and projection 
welding into a single dial that auto- 
matically determines the proper set- 
tings for over 100 different material 
thicknesses and compositions. 

This unit has been designed to 
eliminate set-ups, remove guesswork, 
and to promote a better standardiza- 
tion program. 

Called the Calimatic, the machine, 
when indexed to 1 of 30 settings, 
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establishes weld time, weld heat, tap 
selection, welding pressure and other 
variables for a predetermined mate 
rials combination. It functions auto- 
matically and instantaneously. Thomp- 
son Electric Welder Co. 


Circle 73 on Inquiry Card for more data 


2-Way Control Valves 


A SERIES of lever or pilot oftexated 

dual sealing type, 2-way hydraulic 
control valves have been developed 
for use in hydrostatic testing opera- 
tions. 


In high pressure hydraulic servic: 
the valve can be closed and the inlet 
pressure dropped, with high pressure 
still held on the outlet side. Also, high 
pressure on the outlet side can be 
intensified for testing, within valv« 
pressure rating limits, without leakage 
or damage to the packers, the manu- 
tfacturer states. 

These dual sealing type 2-way hy- 
draulic control valves are offered i: 
lb, %, 1, 1%, 1% and 2 in. sizes. 
Available pressure ranges are 2000, 
8500 and 5000 psi. Hunt Valve Co. 


Circle 74 on Inquiry Card for more data 
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Rotary Index Unit Machines Automotive Door Hinges 


Drilling, countersinking 
and reaming operations 
on a variety of auto 
motive door hinges are 
performed at a rate of 
652 parts per hour at 
100 pct efficiency with 
a new rotary index 
type of machine. The 
six station machine has 
a right and left hand 
hinge clamped in each 
work fixture. With each 
index of the machine a 
pair of finished hinges 
is produced. A mofor- 
ized two-spindle drill- 
ing unit mounted 
underneath the rotary 
work table on the side 
of the machine base aft 
station five countersinks 
a hole in the bottom 
of the hinges. Dimen- 
sions of this unit are: 
7 #t wide; 9 f# deep; 
and 11 1/2 ft high. Sny- 
der Corp. 

Circle 75 on Inquiry 
Card for more data 





New Sleeve Bearings The sleeve bearing cartridge is held 
: . in position in the housing by means of 
VELF-ALIGNING, self-lubricating Flex- I : eS 
. a set screw, which, when backed off, 
Bloc sleeve bearings have been de- ; 

allows the cartridge to be rotated 180 
deg. This can be accomplished with- 
out removing the bearing from the 
shaft, and according to the manufac- 
turer, adds new life from the opposite 

side of the bearing. Link-Belt Co. 


signed to operate in temperatures up 
to 1000 deg F; in corrosive and con- 
taminating conditions; in inaccessible 
locations where lubrication and main- 
tenance are problems; where noise 
control is important; and at slow 
speeds Circle 76 on Inquiry Card for more data 





Hydraulic Shear Features Adjustable Rake 


Series 8N10 hydraulic 
shear has a nominal 
cutting capacity of 1 
in. by 10 ## of mild 
steel plate. The upper 
knife is adjustable from 
0 to VY in. per ft. This 
adjustmen* permit: the 
shearing of materials 
that exceeds the nomi- 
nal capacity of the ma- 
chine by adjusting the 
rake upwards (maxi- 
mum mild steel plate 
shearing capacity of 
this unit is 1 Y% in.). 
The hydraulic drive of 
the 8N10 is powered 
by a 40 hp motor. The 
drive unit incorporates 
a manifold block 
which brings the valves 
together in one com- 
pact assembly. The ma- 
chine hos been de- 
signed with a gap 
frame which permits 
cutting of plates longer 
than the nominal mo- 
chine length. The Cin- 
cinnati Shaper Co. 
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Flaw Detecting 


PORTABLE magnetic device has been 

designed to detect flaws and 
cracks in ferrous metals. Weighing 
14 lb, the flaw detector is essentially 
a two-pole electromagnet which can 
be energized from a 6 or 12 volt stor- 
age battery or from a 110 volt ser- 
vice outlet through a built-in rectifier. 


As it is used, the detector is placed 
so that the two poles bridge the area 
to be examined. When power is 
switched on, this causes lines of non- 
reversing magnetic flux to flow 
through the specimen. To make this 
flux pattern visible, a surface coating 
of ferromagnetic powder is sprinkled 
over the 72-square-inch area that can 
be covered in one test. Since any dis- 
continuities in the metal specimen 
distort the steady-state magnetic field, 
the particles align themselves in a 
pattern duplicating the outlines of 
any flaws that are present. After 
particles over normal areas are blown 
or brushed away, particles adhering 
to flaw areas remain to indicate the 
nature and extent of the flaw. 

Developed by The United States 
Casting Repair Co., the device will 
be marketed by Westinghouse Elec- 
tric Corp. 


Circle 77 on Inquiry Card for more data 


Vapor-Cooled Transformer 


| gavenavreesd of a new vapor-cooled 
toroidal transformer used in elec- 
trical resistance welding of pipe and 
tube both increases amperes to weld 
and decreases power input require- 
ments. 


With the new “Type V” welder, 
pipe production is increased as much 
as 60 per cent over conventional 
equipment under identical power input 
and operating conditions, or at identi- 
cal speeds at greatly reduced power 
requirements. 


Key feature of the “Type V” is a 
cooling system using a non-toxic 
fluorocarbon instead of recirculated 
water or oil. Its compact design 
makes possible the elimination of the 
secondary conductor system, permit- 
ting the current to be transmitted di- 
rectly from the transformer to the 
electrode. 

Yoder engineers have employed the 
immersion system to cool the “Type 
V.” As heat builds up within the 
unit the liquid vaporizes, hits the 
transformer case, condenses and then 
returns to the liquid state. Yoder Co. 


Cirele 79 on Inquiry Card for more data 
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‘‘Paper phenolic sandwiches” 

seal the contents of automotive 
condensers. CDF mass-produces 
insulating caps, using a paper phenolic 
laminate core of high dielectric strength 
and mechanical rigidity carefully bonded 
between two layers of rubber. High 
speed machines punch out the caps 

to close tolerances. 

Result: For the automotive industry, 

a large volume source of reliable, 
economical insulating caps... one of 
the many quality products 


manufactured by CDF. 


CONTINENTAL-DIAMOND FIBRE 


CONTINENTAL-DIAMOND FIBRE CORPORATION, NEWARK, DELAWARE ® A SUBSIDIARY OF THE -#fsnff COMPANY 
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Scraper-Dozer Bucket Loader Rough Terrain Crane Concrete Mixer Runway Sweeper Tanker 


Army Universal Engineer Tractor built by Hendrickson Manufacturing Company, Lyons, IIlinois. Strength with light 
weight obtained with use of USS “T-1" Constructional Alloy Steel and USS MAN-TEN High Strength Steel. 


This mark tells you a product is made of modern, dcpendable Steel 
y Pp 





ote 26 FTG te 
en C—6'——-o Yu 


Freight Carrier Snow Plow Rotary Snow Plow Dual Flat-bed Carrier Dual Scraper Troop Transporter 


It digs 


_it flies 
TE SUITING oe scess.socencivervines 


The Universal Engineer Tractor, rubber tired (RT), can do 
the work of a dozen differentmachines merely by substitut- 
ing interchangeable sections. Basically, it isa250 HP steel 
tractor-scraper dozer that can be flown in a C-130 Aircraft 
(they call it UET-RT) and parachuted into a combat area, 
and ready to operate. In addition, being sectionalized, it 
can be quickly disassembled for transport by other types 
of aircraft. The tractor, although it is lightweight for air- 
borne use, can transport 10 cubic yards of earth at 35 
MPH. It was designed by Barnes & Reinecke, Inc., Chicago 
engineers, to the requirements of the United States Army 
Engineer Research and Development Laboratories at Fort 
Belvoir, Virginia. Three and a half tons of weight were 
saved by designing the yoke, dozer arms, front and rear 
axle housings, and basic bowl structure with USS “‘T-1" 
Constructiane! Alloy Steel. ‘‘T-1"" Steel’s minimum yield 
strength of 100,000 psi permitted working stresses of 
60,000 psi. USS MAN-TEN High Strength Steel with 
50,000 psi minimum yield point, in the bowl, side plates 
and dozer blade saved more weight. The complete unit 
was built tough and strong with 7,500 pounds of USS 
“‘T-1’’ and MAN-TEN Steels. For other military vehicles, 
United States Steel makes extremely tough, rolled armor 
plate, in addition to a complete line of weldable, formable, 
high strength and alloy steels. For more information, 
write United States Steel, 525 William Penn Place, Pitts- 
burgh 30, Pennsylvania. USS, “T-1’’ and MAN-TEN are 
registered trademarks. 


United States Steel Corporation « Columbia-Geneva Steel 
Division « National Tube Division « Tennessee Coal & Iron 
Division « United States Steel Supply Division - United 
States Steel Export Company 


United States Steel 





SUMER 


is doing 


Gisholt MASTERLINE® 
1S Balancer—Shown 
with separate unbalance 
location (angle) and 
amount meters for each ' One year? Two years? Take a fresh look. If you still 
correction plane. Read- one rely on operator skill or judgment, accuracy suffers, time 


ings hold until correc- J ; is lost, reject rates or field failures are high. 
tions are made. Offers : } . 
complete plane separa- With Gisholt balancers, guesswork is eliminated. You 


tion —needs no special can locate, measure, correct and inspect in one handling. 


How long since you analyzed your balancing methods in 
light of recent developments? 


foundation—correction Only Gisholt offers all the advantages you need to do 


planes can be inside or — 
it for less. 


outside work supports. 


New HS line handles = 
miniature, high-speed 
parts—impellers, arma- K 
tures, gyros, self-driven 
assemblies. = : 


Contact your Gisholt Representative, MACHINE COMPANY 
or write for Catalog 1109D. Madison 10, Wisconsin, U.S.A. 


Turret Lethes * Automatic Lathes + Belancers + Superfinishers® + Threading Lathes + Factory-Rebuilt Machines with New-Machine Guarantee 


64 Cirele 131 on Inquiry Card for more data AUTOMOTIVE INDUSTRIES. July 1. 1961 





NEW 


FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


Stainless Steel Strip 
Is Production-Line Buffed 


Unibrite is the designation given a 
new, highly reflective finish for stain- 
less strip steel. In announcing this 
new finished stainless as being com- 
mercially available, the manufacturer 
reported that it was developed to meet 
the high quality standards sought by 
the automobile and associated indus- 
tries. 

This bright, corrosion - resistant 
stainless is the result of in-line buf- 
fing on a production-line basis. The 
Unibrite process is an additional pro- 
duction step after the stainless strip 
has been processed. This final step 
gives the strip steel extra brightness 
and maximum corrosion resistance. 
Consistency of finish, color, shading 
and reflectivity are maintained on 
both sides of the steel, and this uni- 
formity is maintained on each coil 
produced. 

The Unibrite process is a coil-fed 
five station line which can operate at 
speeds of 20 to 80 fpm. It handles 
coils up to 26% in. wide, weighing up 
to 18,000 lb. Each of the stations has 
buffing heads for the top and separate 
buffing heads for the bottom of the 
strip. In the five station process some 
of the surface is actually removed 
prior to the color buffing operation on 
the stainless steel Actual 
speeds, buffing compounds and other 
specification data are cited by the 


strip. 


manufacturer as being proprietary 
process information. 


PRODUCTS 


AUTOMOTIVE -AVIATION 





By C. J. Kelly 


ASSISTANT EDITOR 


Worker making quality control check on new Unibrite stainless after buffing 


Hundreds of tons of Unibrite stain- 
less steel strip coils have been pro- 
duced in the last several months at 
the company’s modern Coshocton, 
Ohio stainless steel strip mill. 

Fabricators interested in lowering 
their costs in finishing operations 
should find Unibrite applicable to nu- 
merous parts that now require exten- 


sive finishing prior to, or after as- 
sembly. According to the Unibrite 
manufacturers, many fabricators who 
have tried the new development in 
their plants have reported side bene- 
fits in good cold workability and clean 
roll forming. 
Steel Corp. 


Circle 44 on Inquiry Card for more data 


Universal Cyclops 


Universal-Cyclops' new coil-fed five-station production line buffs stainless steel strip on both sides of material 
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New Suspension System 


The outstanding advantages of air 
cushions and leaf springs are reported 
to be incorporated into a new suspen- 
sion system. Called Stabilaire, this 
system was developed to give “pas- 
senger car” ride to trucks hauling 
fragile payloads. 

The air cushions and leaf springs 
on the new “Stabilaire’”’ team up to 
take the full weight of the loaded 
vehicle. Constant floor height is 
maintained, regardless of load over 


any type of terrain by positive act- 
ing “leveling valves” which are con- 
trolled by axle movement. 

With “Stabilaire,”’ 
empty do not have to take the severe 
of high speeds and_ stiff 
spring suspensions. Shock absorbers 
control the rebound action of the leaf 


vehicles riding 


beating 


springs, thus reducing the severe 
vibrating and road shock that causes 
breaks and other serious damage to 
truck, trailer bodies and to frames. 

Single and Tandem “Stabilaire” 
Suspensions are designed for driven 
axles and dolly axles. They are avail- 
able in four different mounting 
heights from 5 to 18% in. Western 
Unit Corp 


Cirele 45 on Inquiry Card for more data 


New Truck Rim 

According to the manufacturer a 
newly developed truck rim has con 
trolled radial and lateral runout 5 
pet better than industry toleranc: 
standards. Designed for both disc and 
cast wheels, the rim is within 0.031 
in. of a true circle. The reason this 
rim was developed was to reduce tire¢ 
wear and vibration in high speed op- 
eration. Goodyear Tire and Rubbe» 
Co. 

Circle 46 on Inquiry Card for more data 


Silicone Rubber 


A new family of self-bonding sili- 
cone rubber compounds and rein- 
forced gums that afford a primerless 
bond to 


ferrous-containing metals 


stronger than the highest strength 
silicone rubber has been developed. 

Designated SE-5504U, the initially- 
available grade is a high strength, 
extreme low temperature compound 
similar to GE’s standard SE-555. It 
is expected that this material will be 
of use to mechanical rubber fabri- 
eators in broad line processing and 
to specialty manufacturers for shock 
mounts, rubber rolls, oil seals and a 
variety of other products where high- 
strength, trouble-free bonds are de- 
sired. 

G-E reports the new self-bonding 
grades will cut the number of steps 
involved in the silicone rubber bond- 
ing process in half. General Electric 
Co., Silicone Products Dept. 

Cirele 47 on Inquiry Card for more data 


. . 
Transmission Case 
A new, 6000 series “Spicer” trans- 
mission case features an eight-bolt 
hole pto aperture to accommodate 


~ 





high-torque, side mounted pto_in- 
stallations on vehicles in the 50,000 
lb GVW. 

The new eight bolt case is specifi- 
cally designed to withstand severe hp 
and torque requirements involved in 
the operation of heavy-duty material 
handling equipment. It permits in- 
stallation of side-mounted pto with 
rating of 500 ft lbs torque, or 95 hp 
at 1000 rpm output shaft speed, for 
intermittent service. 

In addition to the right-side eight- 
bolt aperture, the case is designed 
with a standard six bolt aperture on 
the left side, an adapter, which per- 
mits the changing from eight bolt to 
six bolt, is also available, further in- 
creasing the versatility of the unit. 
Dana Corp. 

Circle 48 on Inquiry Card for more data 


Chrysler Imperial 
Assembly 


(Continued from page 45) 

are handled alike by all operators. 
However, the exchange also brought 
over some Imperial supervisory 
people. And they will be engaged 
in making sure that the quality 
and reliability expected of Imperial 
cars are maintained without fail. 

From the standpoint of relia- 
bility, it is anticipated that the 
mix of models will result in up- 
grading all cars built at East 
Jefferson. Since there is a regular 
mix and since all cars get the same 
painstaking treatment, it is ob- 
vious that Chrysler buyers will be 
getting a real bargain. 

Now that the changeover has 
been effected, Chrysler manage- 
ment is extending its training 
program to include Imperial As- 
sembly Operations. Groups of 
workers on all critical operations 
are assigned to school sessions in 
the plant—after working hours— 
for instruction as to how to do 
their particular job. Constant drill 
on details of various operations 
should go far to maintain a high 
level of reliability for all cars de- 
livered from East Jefferson. ® 


How Oliver 
Heat Treats Gears 


(Continued from page 43) 
quenched out in a large water-type 
quench tank. A draw at 1000 F 
for 3 hr reduces the hardness to 
248 to 285 Bhn for machining. 
This is done in a Lindberg pit 
type furnace. The spider outside 
diameter is machined 0.010 in. 
oversize compared to the inside 
diameter of the ring gear to pro- 
vide for a shrink fit. Eight slots 
for joining rivets are then broach- 
ed in the outside diameter of the 
spider. 

To assemble the ring and spider, 
the ring is heated to 350 F for 
2 hr to expand the piece, and it 
is then slid over the spider and 
allowed to air cool. Eight button- 
head rivets, each 4% in. long, are 
hot riveted through the slots to 
secure the assembly. a7 
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NAT’S 
quick facts 
about 


Fasteners... 


SPECIALS 


Welding Fasteners... 
the little things that make a big difference 


Welding Fasteners put threads into the 
most unlikely places, and make light of 
the weightiest assembly problems. 

Where hands and wrenches can’t get 
in, for instance, or where material di- 
mensions or contours make it next to 
impossible to use regular fastening 
methods, Weld Nuts or Weld Screws 
neatly side-step the difficulties . . . and 
make assembly simple, fast and foolproof. 

We could go on and tell you more 
about Welding Fastener advantages .. . 
in improving product design and quality, 
increasing production efficiency, and 
cutting costs ... and we'll be very glad 
to, if you like. 

Right now, though, we'd just like to 
say that when you need certain standard 


Weld Nuts or Weld Screws, and you want 
to be sure they're designed right and 
made right... that’s where we come 
in. We know Welding Fasteners, and we 
stock many of the most commonly used.* 

We might just mention, too, that we 
happen to be particularly adept at devel- 
oping Special Fasteners for welding. 
They can often be designed to do a 
better job and save money for you. 
Ask us about your applications. 


*Standard types and sizes 
are illustrated and listed 
in National’s booklet on 
Welding Fasteners. Write 
for your copy. 


Aaa The National Screw & Mfg. Company * Cleveland 4, Ohio 


Ponesesng 
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California Division, The National Screw & Mfg. Company 


3423 South Garfield Avenue, Los Angeles 22, California 
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In the production of continuously zinc-coated steels, 
Armco has many more years of experience than any 
other producer 


Because it eliminates this, double muffler life provided 
by Armco ALUMINIZED STEEL is good news to car owners. 
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Design for Durability 
with Armco Coated Steels 


For strength at low cost, steel is still the best answer. And special on ahead 
Armco Steels, with coatings of zinc and aluminum, offer unmatched a 
selection for durability, too, in automotive parts. valid 
Armco Steels with specially applied hot-dip coatings of zinc or alu- Armco 
minum are more than “just steel.’”’ They are designers’ materials with 
built-in durability and properties tailored to specific needs. 
Armco ZINCGRIP®, the original continuously hot-dip zinc-coated 
steel, has spawned a versatile family of coated steels. All offer top 
rust resistance and workability. Each offers specific qualities, such as 
spangle-free, minimized, or full-spangle zinc coating; differential coat- 
ing; mill-treated surface for painting; tailored base metal properties. 
In exhaust system parts, econom- 
ical Armco ALUMINIZED STEEL 
(aluminum-coated) shows excellent 
resistance to combinations of heat 
and corrosion. 
When you design for durability, 
consider this group of low-cost, spe- 
cial Armco Coated Steels. Call your 
nearest Armco Sales Office or write 
Armco Division, Armco Steel Cor- 
poration, 2481 Curtis Street, Middle- 
town, Ohio. 


Armco Zinc-Coated Steels promise greater life for » 
body parts. 


 - 
ARMCO Armco Division 


V 
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Could this be the most advanced car on the market ? toy car manufacturers 
have switched to plastics because they’re lighter, easier to process, easier to color and they cost less than 
competitive metals. These same advantages prompted Detroit designers to use about 22 pounds of plastics 
per car in 1960. This year, they will use about 30 pounds, and some 1961 models have as many as 200 plastic parts! 

One plastic that is helping to revolutionize automotive design is SUPER DyLAN* high-density polyethylene. 
Super DyLAN molds easily in any color or texture; resists corrosion, scuffing, and heat; and it has excellent 
rigidity. In today’s advanced automobiles, high-density polyethylenes are used for cowl panels, side trim panels, 
heater ducts, glove boxes, tire covers, and many other applications. 

Koppers has a wide range of polyethylenes for almost any application. They are available in densities from 
.914 to .953 gm./ml. and they can be made into finished products by injection molding, extrusion, blow molding, 
and thermo-forming. Investigate polyethylenes before you plan your next automotive component, and contact 
Koppers when you want technical assistance from experts thoroughly experienced in plastics applications. Write 
or call our Detroit Sales Office: 301 W. Eight Mile Road, Detroit 3, Michigan. Telephone: FOrest 6-5200. 


Koppers also makes these other fine plastics: D YLAN® polyethylene, DYLENE® polystyrene, and D YLITE® expandable polystyrene. 


KOPPERS PLASTICS ( 
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METALS 


By William F. Boericke 


Steel Operating Rate 
Increases 


The upsurge in the steel indus- 
try since March has been stronger 
than expected. By mid-June the 
industry was operating at better 
than 70 per cent of 1960 capacity, 
or at an indicated annual rate of 
over 100 million tons. Within three 
months the weekly output of raw 
steel had increased 30 per cent. 
But it appears doubtful whether 
this rate of recovery can be main- 
tained. Production normally tapers 
off as hot weather and the vacation 
period approach. The first half of 
June saw a five per cent drop in 
production, as the mills sought to 
bring ingot output in line with 
actual orders and shipments. In 
April and May the mills operated 
at a slightly higher rate than was 
warranted by new orders, in an 
effort to build up inventories which 
had been allowed to decline. 


Galvanized Products 
in Demand 

While orders for most steel prod- 
ucts have improved, the increase 
isn’t entirely uniform. The demand 
for galvanized sheet is especially 
good, with most mills that can 
make this product well supplied 
with orders extending into August. 
Rails and wire products drag. Con- 
sumers are not worried over any 
steel shortage, and quick delivery 
is still a good selling argument and 
often insisted upon. 


Stainless Prices Reduced 


There is growing concern be- 
cause of price weakness that has 
cropped up in certain specialty 
products, notably stainless strip 
and in oil country goods as well as 
in reinforcing bars. Reduction in 
stainless strip amounting to 31% to 
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The Steel Industry Is Operating at More than 70 Per Cent of 
1960 Capacity, But this Rate of Recovery May Not Continue. 





5 per cent was started early in 
June by Allegheny Ludlum and 
quickly followed by competitors. 
U. S. Steel cut prices on line pipe 
by $18 a ton. 


Increased 
Molybdenum Price 

The price of molybdenum prod- 
ucts was increased 10 per cent, ef- 
fective June 1, by Climax Molyb- 
denum, the principal supplier. The 
new price for ferro molybdenum is 
$1.89 per pound. Higher 
caused by wage increases, were the 
principal considerations in hiking 
the price. The outlook for molyb- 
denum is one of rapidly expanding 
new markets aside from the steel 
industry. Climax Molybdenum has 
embarked on a $40 million increase 
in capital expenditures to increase 
production. 


costs, 


Copper Price 
Appears Stable 

The copper price appears stable 
at 31 cents a pound. Strike fears 
have abated. Following the news 
that wage negotiations would con- 
tinue beyond the June 30 deadline, 
the London market for copper 
broke sharply to a level 11% cents 
below its earlier high. Scrap prices 
slipped back to 261% cents a pound, 
equivalent to 32 cents for refined 
copper available for shipments 
three months hence. 

Copper demand continues strong 
in U. S. but has tapered off some- 
what abroad. The feeling in Lon- 
don is that 30 cents is a fair price 
and that there would be real re- 
sistance from buyers at 32 cents. 


Brass Mills More Active 


Business with the mills 
shows marked improvement as the 
copper price strengthens. Frice 
cutting is less noticeable. The sit- 
uation has improved because im- 
ports of brass mill products de- 


brass 


clined sharply. For the first four 
months of this year the brass mill 
imports totalled 33 million pounds, 
indicating about 100 million for 
the full year. This would repre- 
sent a drop of 63 million pounds 
40 per cent) from 1960. 


Aluminum Production 
and Shipments Improve 


Shipments of aluminum are in- 
creasing moderately. Production, 
now about 72 per cent of rated 
capacity, is being raised and is in 
line with shipments. Smelter oper- 
ations are well above last year’s 
level, although the gross tonnage 
shipped during the first five months 
is still less than the comparable 
period last year. But new bookings 
have shown a good increase in the 
second quarter up about 20 per cent 
over the same period a year ago. 
Best of all, prices have firmed up 
and there is less undercover snip- 
ing. Competition is still extremely 
severe, but as an Alcan executive 
fitly remarked, “‘there is an increas- 
ing awareness in all parts of the 
industry that economic survival is 
not compatible with price deals 
born of desperation.” 


Zinc Shipments Advance 
in May 

American Zinc Institute figures 
‘for May show that shipments of 
refined zinc during the months 
were the best in over a year, and 
had advanced for the sixth consecu- 
tive month. Stocks of meta] held by 
the smelters at the end of May 
were lower by about 6000 tons, 
mostly in supplies of Prime West- 
ern grade. However, the picture 
abroad is not so good. Deliveries 
were off and stocks increased. Less 
activity in the British auto indus- 
try is blamed for lower demand for 
zine die castings. In London the 
zine price declined below 10 cents 
a pound and on the New York Com- 
modity Exchange zinc futures have 
been lower. 





STOP DISCARDED CUTTING OIL LOSSES! 


A “Cleartex Cure” ends the cutting oil dilution problem 
forever...cuts per-piece production costs as much as 40% 


In spite of precautions, lube oil dilutes the cutting oil in 


€ 


up to 70% of all automatics. This dilution can mean sub- 
stantial losses in discarded oil. Worse yet —diluted cutting 
oil can be even more costly in terms of shortened tool life 


increased downtime ...a higher percentage of rejects. 


Cleartex —triple-purpose oil. In every instance a 
“Cleartex Cure” eliminates these losses instantly because 
Texaco Cleartex works in both the cutting and lubricating 
sumps of all your automatic screw machines. Acts as a 
hydraulic fluid, too. The “Cleartex Cure” can cut your 


per-piece production costs as much as 40%. 


How a “’Cleartex Cure” works. Getting the benefits of a 
“Cleartex Cure” is easy. Just have an experienced Texaco 
engineer come to your plant. He'll survey your automatic 
set-up ... tell you which machines can benefit from 


Cleartex. Chances are, a “Cleartex Cure” can net you 


considerable savings. 


Send for free booklet. Our illustrated booklet, “Cleartex 
in Automatic Screw Machines” gives full details on how 
diluted cutting oil may be eating into your profits. To get 
your copy, plus a survey of your automatics, contact your 
nearest Texaco distributor—or write Texaco Inc., 135 
East 42nd Street, New York 17, N. Y., Dept. AI-101. 


Tune In: Texaco Huntley-Brinkley Report, Mon. Through Fri.-NBC-TV 


TEXACO 


Throughout the United States 
Canada + Latin America * West Africa 
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(Advertisement 


Studies in Silicones 


HOW THESE TIME-TESTED MATERIALS 


LICOLOGY 


CAN WORK FOR YOU 





New Silicone Rubber Compounds Now 
Can Be Molded to Closest Tolerances 


Looking for durable rubber compounds | had already achieved a long list of “firsts” 
that ofter precision molding, reliability,| in silicone rubber, including: 
and flexibility over a wide temperature A controlled reactivity, vinyl-contain- 
range—where other materials have failed? ing silicone rubber. A non-volatile catalyst 
Here is one example of how silicone system for one-step curing of thick sec- 
rubber compounds came into existence | tions. Electrically conductive silicone 
to fill these requirements, through coop- rubber. A rubber for electrical tapes, 
eration between Silicones Division engi- | hot-air ducting, and other w rapped con- 
neers and their customers. structions. A compound to meet Naval 
Sierra Engineering Company, Sierra’ cable specifications for atomic sub- 
Madre, Calif., had a new emergency, marines. And the first and only silicone 
oxygen mask under development for pas- | rubber compound qualified for automo- 
sengers on today’s high-altitude, high- 
speed jet airliners. They needed a rubber 
material with these properties: | 


tive rear pinion seals, 


1. Resiliency to spring back to shape 
after folded storage. 

2. Softness to conform to facial contours. 

3. Extremely low oxygen permeability. 

4. Good color dispersion. 

5. Non-irritating, non-allergenic proper- 
ties. 

6. No smoke or fume problems during 
post-cure. 


COOPERATIVE ENGINEERING 
The Union Carbide Silicones Man brought | 
these and other requirements back to | 
his team of associates in R&D. 

Prior to this, the combined technical | 
and research facilities of Union Carbide 
Corporation, with tremendous resources | 
_of chemical experience and knowledge, | 





FROM UNION CARBIDE — first com- 


mercial silicone compound for high- | 


altitude emergency oxygen masks. 





SIERRA ENGINEERING Company Of Sierra Madre, Calif., tests every silicone 
rubber mask it manufactures and maintains an accurate serial number check 
to be sure the quality is uniform at all times. 
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MEETING BASIC 
PRODUCTION PROBLEMS 
For Sierra’s oxygen masks, the principal 
properties needed had all been met 
before, but not in a single silicone rubber 
compound. Working closely with Sierra, 
engineers of the Silicones Division suc- 
ceeded in formulating a compound that 
matched the needs and answered all 


| basic production problems as well. 


The new compound permits molding 
to extremely close tolerances. Its purity 
means freedom from smoke and fume 
problems during post-cure. It more than 
meets Sierra’s strict quality controls, in- 
cluding complete performance test rec- 
ords on every mask produced. And the 
same compound is now also being used 
for Sierra's oxygen masks designed for 
military jet pilots and the crews of com- 
mercial planes. 

MAIL COUPON FOR DATA 

If your designing calls for rubber with 
advantages such as low temperature 
flexibility, thermal and oxidation stabil- 
ity at very high temperatures, low com- 
pression set, weather, ozone, oil resistance, 
electrical resistance or conductivity, your 
Silicones Man has them at his finger tips. 
The coupon below will bring your prob- 
lems to his immediate attention. 


UNION 
CARBIDE 


SILICONES 


Union Carpe is a registered 
trade mark of Union Carbide Corporation. 


Silicones Division 

Union Carbide Corporation 

Dept. GB-9101 

270 Park Avenue, New York 17, N. Y. 


In Canada: Union Carbide Canada Ltd., 
Bakelite Division, Toronto 12. 


Please send me data on 


NAME 

TItTLe 

ComMPANY 

ADDRESS 

STATE 


Crry ZONE 
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Control Equipment at Oldsmobile Plant 


(Continued from page 49) 


in handling the smooth integration 
of hydraulic, electric, pneumatic, 
and mechanical elements. In fact, 
experience to date indicates that 
the majority of failures still re- 
quiring attention can be attributed 
to the input and output transducers. 

It has become obvious, too, that 
still greater density in the logic 
control section will require a new 
approach to panel wiring methods 
since the current raceways tend to 
occupy as much space as the con- 
trol elements. 

At Oldsmobile the responsibility 
for the control elements and other 
features of manufacturing equip- 
ment resides in the manufacturing 
engineering departments. This 
group has set up an impressive 
array of test equipment designed 
for a continuing study not only of 
miniaturized relays but of all other 
components used in the complete 
system. They are also running tests 
on static control units, transistors, 
and other commercial elements. 

The ultimate objective of this 
continuing project is to determine 
which components hold most prom- 
ise from the standpoint of reliabil- 
ity, performance, space savings and 
overall cost reduction. The outcome 
of such investigation will determine 
the future course of machine design 
and control equipment to be em- 
ployed at Oldsmobile. 

Now for some specific examples. 
First of all, Fig. 1 shows the rela- 
tive sizes of the conventional relay 
(top), currently used in standard 
cabinets, and two different types of 
miniaturized relays shown below. 
This gives a good picture of the 
scale effect. 

Figure 2 is a comparison of elec- 
trical control panels for the Ex- 
Cell-O precision boring machine. 
Both panels have the same circuitry, 
the one at the right being the stand- 
ard panel; the one at the left has 
the plug-in relays. Incidentally, the 
smaller panel at the left allows for 
the same relative idle space for 
additional relays but on a greatly 
reduced scale as compared with the 
standard panel. 

As we emphasized earlier, this 
program is exploratory and is sub- 


74 


ject to further evolution and 
change. However, manufacturing 
management is hopeful that it will 
result in a change in the design of 
such new equipment as may be re- 
quired in the future. On consider- 
ing these facts, it seems probable 
that development in this area will 
result in eventual inclusion of min- 
iaturized high reliability control in 
industry standards. 

Finally, let us summarize the ob- 
jectives sought by Oldsmobile: 
greatly reduced cabinet size; in- 
creased reliability to further reduce 
maintenance and down time; and a 
reduction in the cost of control 
equipment. As a matter of fact, 
Oldsmobile visualizes the possibil- 
ity that somewhere in the future a 
control cabinet for a small transfer 
machine might be small enough to 
house in the control console. This 
may be a dream but it remains an 
objective. a 


Pontiac Tempest 
Drive Line 


(Continued from page 42) 


Since the principal axes of in- 
ertia of the engine are inclined and 
the torque tube is not attached to 
the center of gravity of the engine 
and transaxle, all three of the 
modes will be coupled together and 
an excitation to one can be con- 
sidered an excitation to all. 

All of the modes are the result of 
the engine and transaxle rotating 
about their axles. Thus any dis- 
turbance that applies a couple to 
these masses can excite the modes. 
If the engine and transaxle mounts 
are located at their centers of grav- 
ity, a road shock will appear as a 
pure force to the mass. If the 
mounts are not at the centers of 
gravity a road shock will appear as 
both a force and a couple; the 
couple will excite the system. 

Engine torque reaction is not a 
uniform torque; it is composed of 
many harmonics. These harmonics 
are multiples of engine rotating 
frequency as follows: 


8-Cylinder 
4th Order 


6th Order 8th Order 


9th Order 12th Order 


6-Cylinder 


3rd Order 


4-Cylinder 


2nd Order 


4th Order 


6th Order 


The curve (Fig. 7) shows a plot 
of the 2nd and 4th order frequen- 
cies versus engine rpm. If we set 
200 rpm as the upper limit on 
cranking and set 500 rpm as the 
lower limit on idle we have the 
speed range from 200 to 500 rpm as 
a transient range. The resonant 
frequencies of the system must be 
located in this range; then we will 
crank below resonance and run 
above resonance. This limits our 
resonant frequencies to 16-24 cps 
for 8-cylinder engines and from 
8-12 cps for 4-cylinder engines. 

The harmonics listed are for a 
properly running engine. If one 
cylinder is missing, all others will 
be present from % on up for all 
types of engines. These can pro- 
duce a disturbance in the operating 
range. 

Determination of the resonant 
frequencies for the system is quite 
complex, especially since the tube 
has a non-uniform section. We 
have a computer program available 
that will compute them. This is 
used in the design stage. Once the 
unit is built, shakers are attached 
and the mode checked. This is such 
a fundamental problem that it must 
be made satisfactory in the labora- 
tory before any development work 
is done on the car. 

The torque tube has the addi- 
tional function of protecting the 
driveline from the elements and 
stone damage. The driveline is 
coated with a rubber compound to 
prevent corrosion. e 


The foregoing data was contained 
in a paper entitled “The Pontiac 
Tempest—A Car Without a Counter- 
part,” presented by the author be- 
fore the Detroit Section of the So- 
ciety of Automotive Engineers. 


Die Casters Elect 
The Society of Die Casting 
Engineers has elected John L. Mac- 
Laren president; Earle E. Rear- 
win, vice president; M. R. Tenen- 
baum, secretary, and Lee G. Axford, 
treasurer. 
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Remember when he bagged 16 
birdies to win the Western Open 


In 29 years of Western Open play 
no one had cracked its low score 
of 278. Then came 1929... and 
Tommy Armour. Scarcely a shot 
went wrong for Tommy, one of 
the greatest manipulators of irons 
golf has ever known. He scored a 
record-breaking 273 to win. And 
bagged 16 birdies to do it! 

Steadiness and skill under pres- 
sure . . . knowing the right thing 
to do .. . these qualities mark the 
pro in any field. 

You'll find them in the bearing 
pros—Timken Company engineers 
and technicians. They’ve solved 
thousands of tough bearing prob- 
lems for customers, many on the 
spot. They have the most experi- 
ence in the design, manufacture 
and application of tapered roller 
bearings. Experience that created 
the world’s most modern bearing 

plant to give 
you greater 
capacity 
and quality 
at lower cost 
...to assure 
reliability... 
to cut your 
warranty 
costs. 
For pro- 
fessional 
Bearing Pro JOE MACK says bearing help 
“You'll always win with Timken with your 
bearings and service. Cali us vehicles and 
poet equipment 
call in Timken Company engi- 
neers. They’ll make sure you 
get the most for your money. The 
Timken Roller Bearing Co., Can- 
ton 6, Ohio. Makers of Tapered 
Roller Bearings, Fine Alloy Steel 
and Removable Rock Bits. 


TIMKEN 


Tapered Roller Bearings 


Made by the pros of the bearing business 
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PLASTIG ... 


Automotive Uses and 
Requirements 


(Continued from page 38) 


The stress resistance of plastics 
where high local stresses are pres- 
ent is often inadequate for simple 
or economical designs. This is par- 
ticularly true where localized fast- 
ening is employed, and the load dis- 
tribution is inadequate. Higher 
stress resistance in these areas 
would greatly expand the plastic po- 
tential—even where bonding is em- 
ployed in place of fasteners—since 
in either case the adjoining areas 
are severely stressed. Here again 
polymers with improved character- 
istics are required to meet the de- 
sign needs for new applications. 

Low temperature performance of 
plastics as related to impact resis- 
tance and flexural properties is con- 
siderably inferior to performance 
at the higher temperatures. Since 
automotive parts must operate 
trouble-free at temperatures down 
to —40F, this reduction of proper- 
ties is an important factor. The ve- 
hicle components are required to 
perform satisfactorily regardless of 
the temperature, and it is therefore 
necessary to design a part so that 
it will meet all conditions imposed 
by the occasional low temperature. 
This usually results in an overde- 
signed and more expensive part 
than would be necessary for normal 
temperature operation. An increase 
in the low temperature properties 
of plastics would therefore not only 
widen their application but allow 
the development of more economi- 
cal designs. 

The automotive industry needs 
are for “working plastics” which 
must be compatible with other 
“working” materials and which will 
have good overall properties at mod- 
erate cost. 

The development of new polymers 
is only one means for meeting these 
requirements. Other approaches 
should be considered such as: blend- 
ing or combining present polymers 
to improve physical properties, the 
greater development of fillers and 
reinforcing materials to give great- 
er strength and lower thermal ex- 
pansion, and the combining of ma- 
terials during fabrication which 
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will result in the functional im- 
provement of a specific part. These 
are our suggestions for bringing 
about the next major increase in 
the use of plastics on automobiles, 
that is, their use as structural ma- 
terials. 3 

The foregoing paper was pre- 
sented at the New York Meeting of 
The Society of the Plastics Indus- 
try, June 7, 1961. 


The penny here and the penny 
there that states slip onto their 
gas taxes add up to a whopping 
tetal. New figures from the U. S. 
Census Bureau show that the 50 
states collected $3.3 billion in mo- 
tor fuel taxes last year. 


Production of long-range pi- 
loted bombers will continue for a 
while longer, if Congress has its 
way. Defying President Kennedy, 
the lawmakers have authorized 
$525 million for bomber procure- 
ment in the fiscal year beginning 
July 1. The President had pro- 
posed that bomber production be 
gradually halted. 


Smaller space contractors 
should find it easier to sell to the 
government. The Pentagon de- 
clares it is “leaning over back- 
ward” to assure smaller firms a 
bigger share in defense procure- 
ment. The National Aeronautics 
and Space Administration lets 16 
per cent of its research contracts 
(dollar volume) to small firms, but 
the best the Pentagon can do is 
only 2.6 per cent. 


is switched 
its philosophy on communications 
satellites. Government officials 
surprised industry at a Washing- 
ton meeting by involving the U.S 
in a large and costly plan for Fed- 
eral participation in satellite com- 
munications. Instead of just sup- 
plying rockets, the U. S. will share 
costs of satellite systems with in 
dustry 


How 

to choose 
the best 
adhesive 


Proper selection of the best adhesive 
for a given application can reduce 
your costs and improve your prod- 
uct. There is no known all-purpose 
adhesive. 
To choose the best bonding agent, 
you must assign degrees of impor- 
tance to the following five factors: 
e Heat resistance and strength require- 
ments 
e Viscosity and hot-flow characteristics, 
if heat-setting type is favored 

e Temperature limitations of the avail- 
able processing equipment and mate- 
rials to be bonded 

Resistance to various liquids and gases 

to which the assembly might be 

exposed 
e Chemical and physical properties of 

materials to be bonded 
How much importance toeach point? 
That is where Raybestos-Manhat- 
tan’s years of experience can prove 
profitable for you. Almost all the 
Ray-BonD adhesives available today 
can be effectively modified to meet 
your particular bonding require- 
ments. We would welcome the op- 
portunity to work directly with you 
to select or develop the type or types 
of adhesives best for your purposes. 
A Raybestos engineer can call at 
your convenience. Won't you let us 
hear from you soon 


MAIL COUPON TODAY 
FOR FREE BULLETIN 

ON ADHESIVE SELECTION, 
BONDING, TESTING 


C. 
Ry Adhesives Dept., Bridgeport, Conn. 


Please send me a free copy of your new technical 
Bulletin No. 701 


Name. Title. 





Firm 





Address. 





City. 


D Have an engineer get 
in touch with me 
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Payloader H-70—photo courtesy The Frank G. Hough Co. 


R/M sintered friction development 
use-proven in over 6000 rayeeters 


The Hough-built “PAYLOMATIC” P-600 
full power-shift transmission utilizes a 
wet-friction application jointly developed 
by The Frank G. Hough Co., Libertyville, 
Ill., and Raybestos-Manhattan. 


No friction failures 

Project engineer Harry Wilson says: ““We 
have over 6000 units in the field. There 
hasn't been a friction failure in the lot. 
The design we developed with R/M’s co- 
operation has been use-proven. We're well 
satisfied with R/M’s ability to help design 
and then deliver a superior friction mate- 
rial at a competitive price.” 


Several types of materials were tested in 
R/M laboratories and then on Payloader 
tractor shovels. Sintered bronze was the 
material chosen for the friction plates. 
Plate speeds range from 1370 to 6140 rpm; 
gross plate pressure to 180 psi. 


Unbiased recommendations 


Wherever you are, one of R/M’s 25 sales 
engineers can be at your desk within 24 
hours to help you tackle any friction mate- 
rial problem. Only R/M manufactures all 
types of friction materials—your assurance 
of unbiased recommendations ! 


Send for your free copy of R/M's Bulletin No. 501. 
lt is packed with helpful engineering information. 
Write today. 


RAYBESTOS- 


EQUIPMENT SALES DIVISION: 


Chicago 31 . Cleveland 


“PAYLOMATIC” full power-shift transmission; 
3-speed, fully reversing, constant mesh, 
countershaft type with balanced, rotating, 
hydraulic clutches continuously pressure- 
filled, cooled and lubricated. 


This sintered friction 
plate, OD 5% in., is 
used in an oil-im- 
mersed application 
in “PAYLOMATIC" 
transmissions. The 
number of plates 

and the ratios 
vary between 

the models to 

meet torque 
requirements. 


MANHATTAN, 


Bridgeport, Conn. 


16 . Detroit 2 Los Angeles 58 
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Flame-Plating Plant 


Linde Co., Division of Union 
Carbide Corp., has built a new 
Flame-Plating plant in North 
Haven, Conn., to serve East Coast 
industries. It supplements the 
company’s Flame-Plating facilities 
at Speedway, Ind., and at Los 
Angeles. In the patented process, 
which employs a series of con- 
trolled detonations, coatings of 
hard substances (such as tungsten 
carbide and aluminum oxide) are 
applied to customers’ parts, pro- 
viding more resistance to wear, 
abrasion, erosion and corrosion. 


Chevrolet Spending 


Chevrolet Motor Div. plans to 
spend $4.3 million in equipping 
the huge Tonawanda, N. Y., plant 
that it acquired from the govern- 
ment last year. The $4.3 million 
will be spent over the next five 
years for new machines and 
equipment and conversion of the 
plant's electrical system. Chevro- 
let's capital spending plans were 
revealed by Chairman Robert 
Moses of the State Power Author- 


ity. 


McKay's New Plant 
The McKay Machine Co. has 


announced plans to build a new 
plant and office building in an 
industrial park on the outskirts of 
Youngstown, O. The project, on 


a 3442 acre site, includes a 145,- 
000 sq ft machine shop and as- 
sembly plant and a three-story 
office building. It will cost ap- 
proximately $4.5 million. 


Toledo Expansion 


Construction is under way on 
two additions to the Chevrolet 
Motor Div.’s automatic transmis- 
sion plant in Toledo, O. Comple- 
tion of the $200,000 project is 
slated for Aug. 1. C. C. Brewer, 
plant manager, said the additions 
will add truck docks and railroad 
car wells and will cover 21,940 
sq ft. 
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PLASTICS ... 


Automotive Uses and 
Requirements 


(Continued from page 38) 


The stress resistance of plastics 
where high local stresses are pres- 
ent is often inadequate for simple 
or economical designs. This is par- 
ticularly true where localized fast- 
ening is employed, and the load dis- 
tribution is inadequate. Higher 
stress resistance in these areas 
would greatly expand the plastic po- 
tential—even where bonding is em- 
ployed in place of fasteners—since 
in either case the adjoining areas 
are severely stressed. Here again 
polymers with improved character- 
istics are required to meet the de- 
sign needs for new applications. 

Low temperature performance of 
plastics as related to impact resis- 
tance and flexural properties is con- 
siderably inferior to performance 
at the higher temperatures. Since 
automotive parts must operate 
trouble-free at temperatures down 
to —40F, this reduction of proper- 
ties is an important factor. The ve- 
hicle components are required to 
perform satisfactorily regardless of 
the temperature, and it is therefore 
necessary to design a part so that 
it will meet all conditions imposed 
by the occasional low temperature. 
This usually results in an overde- 
signed and more expensive part 
than would be necessary for normal 
temperature operation. An increase 
in the low temperature properties 
of plastics would therefore not only 
widen their application but allow 
the development of more economi- 
cal designs. 

The automotive industry needs 
are for “working plastics” which 
compatible with other 
“working” materials and which will 
have good overall properties at mod- 
erate cost. 

The development of new polymers 
is only one means for meeting these 
requirements. Other approaches 
should be considered such as: blend- 
ing or combining present polymers 
to improve physical properties, the 
greater development of fillers and 
reinforcing materials to give great- 
er strength and lower thermal ex- 
pansion, and the combining of ma- 
terials during fabrication which 


must be 
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will result in the functional im- 
provement of a specific part. These 
are our suggestions for bringing 
about the next major increase in 
the use of plastics on automobiles, 
that is, their use as structural ma- 
terials. s 

The foregoing paper was pre- 
sented at the New York Meeting of 
The Society of the Plastics Indus- 
try, June 7, 1961. 


The penny here and the penny 
there that states slip onto their 
gas taxes add up to a whopping 
tetal. New figures from the U. S. 
Census Bureau show that the 50 
states collected $3.3 billion in mo- 
tor fuel taxes last year. 


Production of long-range pi- 
loted bombers will continue for a 
while longer, if Congress has its 
way. Defying President Kennedy, 
the lawmakers have authorized 
$525 million for bomber procure- 
ment in the fiscal year beginning 
July 1. The President had pro- 
posed that bomber production be 
gradually halted. 


Smaller space contractors 
should find it easier to sell to the 
government. The Pentagon de- 
clares it is “leaning over back- 
ward” to assure smaller firms a 
bigger share in defense procure- 
ment. The National Aeronautics 
and Space Administration lets 16 
per cent of its research contracts 
(dollar volume) to small firms, but 
the best the Pentagon can do is 
only 2.6 per cent. 


The government has switched 
its philosophy on communications 
satellites. Government officials 
surprised industry at a Washing- 
ton meeting by involving the U.S 
in a large and costly plan for Fed- 
eral participation in satellite com- 
munications. Instead of just sup- 
plying rockets, the U. S. will share 
costs of satellite systems with in- 
dustry. 


How 
to choose 


the best 
adhesive 


Proper selection of the best adhesive 
for a given application can reduce 
your costs and improve your prod- 
uct. There is no known all-purpose 
adhesive. 

To choose the best bonding agent, 
you must assign degrees of impor- 
tance to the following five factors: 


e Heat resistance and strength require- 
ments 
e Viscosity and hot-flow characteristics, 
if heat-setting type is favored 
e Temperature limitations of the avail- 
able processing equipment and mate- 
rials to be bonded 
Resistance to various liquids and gases 
to which the assembly might be 
exposed 
e Chemical and physical properties of 
materials to be bonded 
How much importance toeach point? 
That is where Raybestos-Manhat- 
tan’s years of experience can prove 
profitable for you. Almost all the 
Ray-Bonp adhesives available today 
can be effectively modified to meet 
your particular bonding require- 
ments. We would welcome the op- 
portunity to work directly with you 
to select or develop the type or types 
of adhesives best for your purposes. 
A Raybestos engineer can call at 
your convenience. Won’t you let us 
hear from you soon. 


MAIL COUPON TODAY 
FOR FREE BULLETIN 

ON ADHESIVE SELECTION, 
BONDING, TESTING 


C. 
Ry Adhesives Dept., Bridgeport, Conn. 


Please send me a free copy of your new technical 
Bulletin No. 701 


Name. Title. 





Firm. 








Address. 


City. 


0 Have an engineer get 
in touch with me 
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NOW AVAILABLE 


A. |.'s Engineering Report on 


Quality Control & Reliability 


This Engineering Report is in con- 
tinuous demand. American Society of 
- . . Quality Control 
Here is just a partial list of the companies | Anchor Coupling | 


. Atlantic Research 

that have requested this report —<>> Bendis Corp. 

t > 
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If you have been successfully selling the automotive OEM 
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Cr/77-, VANT ‘ag a) Adapter Problems ire a self-starter with ideas and ability to back them up. 

if you can head up the OEM sales function in an aggressive auto- 


ADDISON {QUALITY/ /LLINOIS General Principles motive lighting firm you may be looking for us. 

We are located in northeastern U. S. A... . our goods are 
Manvfacturers of over 85% of the torque wrenches used in industry sold nationally . we have liberal company benefits and bonus 
program . we are looking for a go-getter and are leaving 
the salary open. Reply in confidence (our people know of this 
ad) and give complete details in first letter. Box 26, AUTOoMo- 
rive INDUSTRIFS, 5601 Chestnut St., Philadelphia 39, Pa 
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Technical Literature 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins, 
Data Sheets and Reports 


Advertisers’ 
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Data; 


and more Information on New Production 
Equipment and New Products described edi- 


torially in this issue 


FREE POSTCARD INQUIRY SERVICE 


Just circle the Numbers you want on 
Inquiry Postcards, and mail promptly 


By C. J. Kelly 


ASSISTANT EDITOR 


Copper-Lithium 1 

Articles on the copper-lithium 
system are described in a new an- 
notated bibliography. The abstracts 
cover all the published literature 
on this subject and are arranged in 
chronological order. An index pro- 
vides handy reference to such sub- 
jects and chemical 
properties, uses, analysis, prepara- 
tion, and the standard phase dia- 
gram. Foote Mineral Co. 


physical 


as 


Draw Furnaces 2 


This bulletin the 
vantages and features of the new 
Sunbeam continuous draw furnace 
for continuous drawing of ferrous 
and non-ferrous Included 
are line drawings, charts and il- 
Equipment 


describes ad- 


metals. 
lustrations. Sunbeam 
Corp. 


Soldering 3 

An automatic wave and jet sol- 
dering system for high-volume 
production soldering of printed 
circuit boards and in-line termi- 
nals, is described in a new six 
page, two color brochure now 
available from Special Products 


Div., Compo Shoe Machinery Corp. 


Guide Rod Case 4 


A new development called 
bronze for guide rods and 
piston rods is described in 2-page, 
2-color bulletin. In combination 
with hardened steel bushings, 
bronze shown to increase 
life of these working parts ten- 
fold. Bulletin lists money-saving 
advantages, specifications, 
Thomson Industries, Inc. 


case 


case is 


sizes. 


Drilling Tools 5 


Portable, precision drilling tools 
for drilling and related machining 
operations are discussed in a new 
six page folder. Illustrations and 
specification data are shown along 
with lists of catalog numbers for 
data on specific types and models. 
Dunmore Precision Tools. 


Rustproofing 6 


A production line system for 
creating zine phosphate rustproof- 
ing on metal products prior to 
painting is covered in a new four 
page illustrated folder. Degrees 
of protection afforded by this sys- 
tem is contrasted to other methods 
of coating. International Rust- 
proofing. 
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Trade with Japan 7 


The stage of development of 
Japan’s metalworking industry, 
and suggestions as to how United 
States companies can develop the 
Japanese market for machinery 
and equipment, are reviewed in one 
of the features of The Volkert 
View, company publication of Vol- 
kert Stampings, Inc. 


Limit Switch 8 


This one page data sheet covers 
the 301 LS58 limit switch that op- 
erates 4 circuits with each direc- 
tion of the lever. The data sheet 
gives complete technical informa- 
tion, dimension drawings, operating 
characteristics and electrical rat- 
ing. This switch has been recently 
released by Micro Switch, a div. 
of Minneapolis-Honeywell Regula- 
tor Co. 


Spray Coating 9 

An automatic organic spray coat- 
ing machine for rapid, continuous 
finishing of electrical and electron- 
ic components having axial leads 
is described in a new brochure now 
available from Conforming Matrix 


Corp. 


Storage System 10 


“12 Losses Penco Planning Can 
Control” is the title of a new 16- 
page booklet on steel storage equip- 
ment. It is intended for use as a 
time-saving reference tool to help 
storage system planners quickly 
pinpoint their main storage objec- 
tives and the best ways to achieve 
them. The booklet contains 63 
illustrations which show the many 
kinds of steel storage equipment at 
the disposal of storage system plan- 
ners. Penco Div., Alan Wood Steel 


Co. 


Caps and Sleeves 11 


Polyethylene caps and sleeves to 
safeguard threaded shafts, drill 
pipe and other products and com- 
ponents of relatively large diameter 
or odd shape are discussed in a 
data sheet. The bulletin includes 
illustrations indicating some de- 
sign possibilities for these caps and 
sleeves which, by a new production 
technique, may be molded in prac- 
tically any shape or depth at low 
cost even in relatively small quan- 
tities. Caplugs Div., Protective 
Closures Co., Ine. 


Heat Processes 12 


Condensed catalog 100, titled 
Heat Process Engineering, covers 
various types of equipment for the 
application of commercial gases to 
industrial processes. Photographs, 
charts and line drawings are shown 
to accompany the specification data 
given. Gas Appliance Service, Ine. 


Threaded Inserts 13 


How the Dodge Cone-Spread In- 
sert is used to form miniature size 
permanent brass threads in plastics 
after molding, or in other parent 
materials, is described in a new 
bulletin. The bulletin explains how 
the walls of this one-piece brass 
insert—available in machine screw 
sizes 0-80 through 3-48—are ex- 
panded during installation to an- 
chor the insert in molded-in or 
drilled holes. A table in the two- 
color, two-page bulletin lists sizes, 
dimensions, and quantity prices for 
the Cone-Spread Insert. Phelps 
Manufacturing Div., Heli-Coil 
Corp. 


Sling Chains 14 


Sling chain users will find this 
8-page catalog of interest as it il- 
lustrates the various components 
that make up a complete Kuplex 
sling chain. The few simple steps 
needed to make the assembly are 
pictured. A chart shows the cor- 
rect components to select single, 
2-leg, 3-leg and 4-leg Kuplex slings. 
A separate chart shows working 
load limits of sling chains when 
lifting loads with the legs of the 
sling at 30, 45 and 60 degree an- 
gles. American Chain Div., Ameri- 
can Chain & Cable Co. 


Gasoline Engine 15 


Specifications of a V-8 gasoline 
engine are covered in a single page 
bulletin. Schematic dimensional 
diagram shows the dimensions of 
the power plant and a perform- 
ance chart covers other pertinent 
data. Waukesha Motor Co. 


Hydraulic Cylinders 16 


Bulletin 203 illustrates and de- 
scribes various types of cylinders 
for industrial applications. Charts, 
line drawings and _ specification 
data are given. Cylinders from 
500 to 2000 psi medium pressure 
in the 1% to 14 in. bore size are 
covered. Mo-Bar Hydraulics Co. 
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Plastic Tubing 17 


A 12-page catalog and price list 
describes a broad range of tubing 
and fittings for many different ap- 
plications. A chemical resistance 
table in the catalog serves as a 
guide for users. Many other types 
of plastic tubing for high or low 
pressure use and special applica- 
tions are also described. Cobon 
Plastics Corp. 


Tool Catalog 18 


Starrett catalog number 27 third 
edition presents in 480 pages a 
complete display of more than 3500 
items including all new tools in- 
troduced since the previous edition. 
Completely reset in larger type for 
easier reading, the new edition has 
been arranged for quick reference. 
The new catalog also contains 
twenty pages of useful reference 
tables and has alphabetical and 
numerical indexes to all items as 
well as an index to all new tools 
added since the previous edition. 
L. S. Starrett Co. 


Fork Trucks 19 


A new two-page, two-color bul- 
letin, illustrating and describing 
the new “Spartan” series of 10,000, 
12,000 and 14,000-pound-capacity 
electric powered fork trucks is 
available. A convenient listing cov- 
ers standard and optional features 
of the new trucks. Elwell-Parker 
Electric Co. 


Equipment 20 

An illustrated 64 page, two-color 
miniature catalog number 600, cov- 
ers electric ovens, furnaces, magni- 
whirl baths, environmental cab- 
inets and related temperature con- 
trolled equipment for the labora- 
tory, pilot plant, and production. 
Photographs and condensed de- 
scriptions are included. Blue M 
Electric Co. 


Tools Catalog 21 


Soft chuck jaw blanks, alloy 
studs, nuts and washers. Drilling, 
milling and jig vases, coolant 
pumping systems, filtered cleaning 
systems are all presented in a new 
folder. Fully illustrated and di- 
mensioned, together with templates 
on the soft-chuck jaw-blanks and 
camlocking “jig vases.” Morton 
Tool Co. 


Metal Hose Guide 22 


Data to help the engineer select 
the right flexible metal hose and 
design it into each specific instal- 
lation is now available in a new, 
32-page, illustrated guide. In- 
cluded is information on how to 
rate hose working pressures so 
that corrections can be made for 
job conditions. Among the prob- 
lems gone into are nonsteady 
pressures, elevated temperatures 
and the fitting attachment to use 
with each hose style. Much of 
this information is given in table 
form. Atlantic Metal Hose Co. 


Asbestos Parts 23 


Packing, gaskets, textiles, and 
friction materials of special inter- 
est to aviation, missile, and space- 
craft industries are completely de- 
scribed in 28-page catalog, PK- 
162A, which puts particular em- 
phasis on custom-made asbestos 
parts for severe service applica- 
tions. The booklet includes con- 
siderable tabular data and illus- 
trations concerned with the prod- 
ucts and their applications. Johns- 
Manville. 


Controller 24 


Comprehensive information on 
the type 110 SR-4 pointer indica- 
tor and indicating controller is 
furnished in a new bulletin. The 
six-page, two-color bulletin pro- 
vides an extensive summary on 
features, applications, accuracy 
and controls; a two-page graphic 
selection chart; sample applica- 
tion system sketches; specifica- 
tions tables; dimensions and con- 
nection details. Electronics & In- 
strumentation Div., Baldwin- 
Lima-Hamilton Corp. 


Centrifugal Fans 25 


A new series of industrial air- 
foil centrifugal fans for heavy 
duty applications is described in 
a catalog 1122. The four-page 
publication discusses operating 
features, construction details and 
engineering data on the Series 
8500 fans that are tailored spe- 
cifically for high efficiency per- 
formance at direct-connected mo- 
tor speeds. The fans are avail- 
able in capacities from 15,000 to 
450,000 cfm. Sturtevant Div., 
Westinghouse Electric Corp. 
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Repair Parts 26 Semiconductors 28 

A new 16-page picture booklet, “The Way to Better Semiconduc- 
presents helpful facts about mak- tor Production” is the title of a 
ing maintenance and repair parts. new 20-page booklet in color. It 
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The booklet, entitled “One Way to 
Make Your Job A Little Easier,” 
will be of particular interest to 
maintenance executives, engineers 
and other key personnel. The new 
booklet offers solutions for those 
persons faced with the problem of 
getting machinery repaired and 


describes and illustrates the many 
pieces of equipment now built by 
Lindberg for precision control in 
the production of semiconductors. 
The booklet also describes the lab- 
oratory as well as research and de- 
sign services available. Lindberg 
Engineering Co. 


back into production fast ... and 
at minimum cost. It will also prove ° 
helpful to designers, production and Plastic Tools 29 
research men who must make any Two new technical bulletins have 
kind of special machinery or equip- been prepared to guide users of a 
ment requiring machine parts. new system for creating laminated 
LaSalle Steel Co. tools that retain strength in con- 
tinuous operation at high tempera- 
Bolt Damage 27 tures (350° F). Each bulletin pro- 
vides a general description of the 
The disastrous effects of metal material, with data on properties, 
damage caused by improper grind- cure cycle and packaging. Informa- 
ing of high-strength aircraft fas- tion on proper handling of the 
teners are detailed in an eight- material and suggested methods of 
page technical report. Though procedure are also included. 
based on damage to bolting, the Smooth-On Mfg. Co. 
report material also relates in 
general to the harmful effects of 
uncontrolled and undetected Support Bearings 30 
grinding stresses or burns on any New Briney anti-friction arbor 
critical structural metal parts. support bearings are depicted in 
Three detrimental effects of im- 4-page bulletin AB 61-2. Cross-sec- 
proper grinding are cited: (1) tion drawing shows new design 
grinding burns, (2) high residual ball-type anti-friction construction. 
tension stresses, and (3) grinding Advantages such as replacement 
checks or cracks. The common and maintenance cost saving, great 
origin of all three is the intense er work area, elimination of cutter 
localized heat generated by the chatter, and increase of machine 
friction of grinding wheel on met- feeds-speeds are discussed. Briney 
al. Standard Pressed Steel Co. Mfg. Co. 
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CHOICE OF THE 
TOP TRANSMISSION 
BUILDERS, TOO! 


WAUSAU 


METALLIC SEALING RINGS 


When you admire the smooth, effortless way 
in which your car shifts, it’s a pretty good sign 
that WAUSAU sealing rings are on the job. 
It’s an assurance of quality too, because 
WAUSAU transmission sealing rings are doing 
a superb and vitally important job in most of 
America’s foremost transmissions. And qual- 
ity put them there. Our completely modern 
manufacturing facilities and 40 years of expe- 
rience are at your disposal. Phone or write. 















































































































































2300 Eau Claire St, Schofield, Wisconsin 


PISTON RINGS * SEALING RINGS * VALVE SEAT INSERTS * PRECISION PRODUCTS 


Circle 102 on Inquiry Card for more data Circle 103 on Inquiry Card for more data ——}> 








Here is why your next 0.B.1. should be a Clearing 








Vastly Improved Clutch and Brake Unit 


"Clearelease”’ Unsticking Mechanism 





All Steel, Enclosed Design 





Micrometer Precise Slide Adjustment 


Complete Electrical Controls... 
Shock Mounted 
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